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Storage bloat disambiguation

Overconsumption of space

 Controllable:
* Pork: test data, duplication of efforts
* Space optimization:

* Uncontrollable:
* Budget constraints
* Habits



Causes of AGO storage bloat at TPWD

* Attachments

* New records and projects

* Change tracking (adds/deletes/updates)

* Stale content and old projects

* Content duplication and tests

* Non-geographic files and data

* Lack of content governance/unrestricted publishing rights



Why Is storage bloat unsustainable?

* Price increases per AGO user

. EF;(l)O credits per user per year: Creator, Professional, and Professional
us

* 250 credits per user per year: Mobile Worker, Contributor
* $120 for 1,000 credits, which expire after 2 years

 Number of users for 2025 FY
521 Creators: 260,500 credits

* Number of users for 2026 FY
456 Creators: 228,000 credits

 Number of users for 2027 FY
 ~180 Creators: ~90,000 credits

(ESRI Canada, 2025)



Why is storage bloat unaffordable?




Running out of credits

* If you run out of credits, your account enters a restricted state

* Members cannot create new content.
* Members cannot publish new layers of any type.
* Members do not have access to credit-consuming tools.

* A negative credit balance will be pulled when credits are delivered
to your organization’s account upon subscription renewal.

* To minimize credits, must know which items to focus on.

(ArcGIS Online Help, 2025b)



Methods of determining storage credit usage:
No easy way to see per-item storage credit usage

* Credit report:
* Total storage credit usage for org

* |tem report:
* Must calculate credits peritem

* ArcGIS API scripting:

* No storage credit attribute; must calculate credits per item



Storage credit usage per item type

e 2.4 credits per 10 MB stored per month, calculated hourly
* Feature storage: hosted feature layers

* 1.2 credits per 1 GB stored per month, calculated hourly
* I[magery storage: hosted imagery services
* Service definition files
* Tile packages
* Scene layer packages
* Files: PDFs, images, etc.
* Web maps

* 12 credits per 1 GB stored per month, per user
* Any content in ArcGIS Notebooks workspaces

(ArcGIS Online Help, 2025b)



Formulae for daily credit usage

* The item.size property is in bytes:
* 2.4 credits per 10 MB

* Feature storage: convert item.size to MB

if item.type == "Feature Service" and gis.properties.id in item.url:
creds = item.size/1024/1024/10*2.4/30

* 1.2 credits per 1 GB

* File storage: convert item.size to GB

creds = item.size/1024/1024/1024*1.2/30

* 12 credits per 1 GB
* ArcGIS Notebooks

creds = item.size/1024/1024/1024*12/30

(ESRI Tech Support, 2025)



Using AGO reports to find credit usage

* Export a .csv from Organization > Status > Reports

* Credit report gives breakdown of usage in the orgin a .csv:

* Eachrow is a user, plus one row for the whole org. Only the org row has
storage credits populated.

* “Credit reports allow you to download a detailed breakdown of credit use
In your organization in a .csv file. The rows display credit use by service for
each organization member as well as storage credit consumption for the
organization itself.” (ArcGIS Online Help, 2025a)

* Item report gives stats on each item, but not credits.

* Eachrowis anitem
* File storage size column in MB
* Feature storage size column in MB

(ESRI Australia, 2025; ArcGIS Online Help, 2025a)



Using AGO reports to find credit usage




Credit report is mishmash of data

* Analysis fields (orange)
* Only apply to user rows

* Storage fields (blue)
* Only apply to whole organization row




Processing an item report

csvDict, columns = {}, []
fileStorage, featStorage = 0, ©
with open(itemReportcsv, mode='r') as file:
csvFile = csv.reader(file)
for n, line in enumerate(csvFile):
if n == 0O:
columns += line
else:
fileStorage += float(line[9])
featStorage += float(line[10])

fileSize
featSize

fileStorage * 1024 * 1024 # Convert to
featStorage * 1024 * 1024 # Convert to

credsFile = fileSize/1024/1024/1024*%1.2/30
credsFeat = featSize/1024/1024/10*2.4/30
totalCreds = credsFile + credsFeat

print(f“Total credits: {totalCreds}")
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ArcGIS API credit calculations per item

* Attachments bug: BUG-000156518

* The size of item attachments [are] not consistently displayed on the item
details page in ArcGIS Online.

* Also affects item.size property in Python scripts and attachment size
property of the Attachment Manager.

* Must take this bug into account for item credit calculations

(ESRI Technical Support, 2023)



Custom function for item size and credits

# Determine size and credits of an item, considering attachments.
def sizeAttachCreditTotaler(item): # With input item object, calculate size, attachments, and credit usage. N
isize, asize, acnt, creds = item.size, 0, O, @ # Set item size and the empty vars
<ovdd>
try:
# Have hosted feature service within org.
if item.type == "Feature Service" and gis.properties.id in item.url:
creds = isize/1024/1024/10*2.4/30
if len(item.layers) > 0O:
for ix in range(len(item.layers)): # Handle attachments
if item.layers[ix].properties.hasAttachments: # Multiple attachment layers
atts = item.layers[ix].attachments.search()
acnt += len(atts)
for a in atts:
asize += a["SIZE"] # Add up our attachments to calculate a credit subtractor.
if isize > asize: # If the item size is less than its attachments, looking at BUG-000156518
creds -= asize/1024/1024/10*2.4/30 # Subtract the credit rate of attachments at max rate
creds += asize/1024/1024/1024*1.2/30 # Add attachments credits at basic rate
elif item.type == "Notebook":
creds = 1size/1024/1024/1024*12/30
else: # Any item not a hosted feature service or notebook
creds = isize/1024/1024/1024*1.2/30 # # Convert to GB and then credits For tiled imagery, storag
except Exception as e:
logWritr(f"7. !!lError!!!: {e}: {item.id}")
return isize, asize, acnt, creds



Comparing credit calculation methods

* Displayed on AGO in Organization >
Overview:

e 0.57 inthe last 24 hours

* Creditreport:
* 3.78 credits in previous week (minimum
reporting period)
« 3.78/7=0.54
* [tems report calculations:
* 0.554005064296875

e ArcGIS API credit calculations:
* 0.553994041591881




AGO Credit Usage Rates by User and Item updated nightly
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Offloading static content options

* Export compressed (.zip) file geodatabases to read-only
repository

* Load data to file geodatabases on a shared drive for desktop GIS
access

* Load data to file geodatabases on a server and publish as map
services
* Maximal service performance by this method

e Host data in Portal



Archiving AGO content to disk

outDir = os.path.join(r"\\GIS-DATASRVR\GISProjects\AGO Archive",divison,username)

* Create a directory in a shared drive
* Folder for each TPWD division

* Read-only folder for each user
* Folder corresponding to user’s AGO folders

# Create dir_path if it doesn't already exist.
def dirExists(dir_path):
if not os.path.exists(dir_path):
os.makedirs(dir_path)
logWritr(f"Directory '{dir_path}' created.")
else:
print(f"Directory '{dir_path}' already exists.
return dir_path

v [l AGO Archive
3 [ Coastal Ficheries
3> [ Communications
> [ Bdernal
v [ Information_Technology
B cricblazewicz@tpwd.texas.gov_tpwd
v [ michael potts@tpwd.texas.gov_tpwd
@ GIS Admin
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Mame

8 GIS Admin
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BB userstats

. agoDownloaderl og. bt



Create log file

* The log file tracks downloads and serves as table of contents
* Download items to read-only directory on shared drive with a log file

def logWritr(logMsg):
fname = "agoDownloaderlLog"
activityLog = open(outDir + "\\" + fname + ".txt", "a")
msgTime = datetime.datetime.now()
activitylLog.write(str(msgTime) +
print(str(msgTime) + " | " + logMsg)
activitylLog.close()

+ logMsg + "\n")

2025-10-30 13:04:35.593800 | --> Folder: 'test' (27edb677c1b442c29af52f4f983e7061); 3 items

2025-10-30 13:05:30.705533 | Downloaded 0001, boundaries test, Feature Service, fc23ec2a2b504c0f8d03313fcc79ebbd, 1.51 MB
2025-10-30 13:05:31.186031 | Downloaded 0002, boundaries test, Web Map, 1a47881684ca4b27a72068d04e474fc5, 1.12 KB
2025-10-30 13:05:31.673037 | Downloaded 0003, boundaries test, Service Definition, 4546a23a9eee4c85ba75a07b28aeed46,571.27 KB



Build dictionary of folders with input folder IDs

* Due to changes between ArcGIS Python API . _
2.3 and 2.4, must use generator object to B ot tacets. version )
build dictionary of folder names 2.4.1

HHHHH HH#H#HH#H Inputs Start H#H#H#HH HHHHH

gis = GIS(profile = "python playground")

downloadFormat = "File Geodatabase" # Options: Shapefile, CSV, File Geodatabase, Feature Colle¢
username = "michael.potts@tpwd.texas.gov_tpwd" #

usr = gis.users.get(username)

HiHHE #H#H#E Inputs End ##H### H#HHH

folders = ["27edb677c1b442c29at52f4f983e7061", "631c58742ee740478a0a95ft75c4d1d25", "63d22ed9e7!
folders _mgr = gis.content.folders
folderGenerator = folders mgr.list(owner=usr) # Folder generator object.
foldersDictList = [f.properties for f in list(folderGenerator)]
for £ in foldersDictList:
folderNameDict[f.get("id")] = f.get("title")



for foldr in folders: # Cruise through folder list and download content from each.

oo

logWritr(f"--> Folder: '{folderName}' ({str(foldr)}); {len(folderitems)} items")
for cnt, item in enumerate(folderitems, start = 1):

oo

try:

if item.type == 'Feature Service' and gis.properties.id in item.url: # Logic to only
result = item.export(item.title, downloadFormat) # Creates an item that later nee
time.sleep(10) # add 10 seconds delay to allow export to complete
dlItem = result.download(outFolder)
result.delete() # Deletes the temporary exported item to the AGO recycle bin.
logWritr(f"Downloaded {str(cnt).zfill(4)}, {item.title}, {item.type}, {item.id},
dent += 1

else: # Download non feature services here.
dlItem = item.download(outFolder)
logWritr(f"Downloaded {str(cnt).zfill(4)}, {item.title}, {item.type}, {item.id},

dent += 1
root, extension = os.path.splitext(dlItem) # Add extension .json if downloaed item h:
new _path = f"{root} {item.type} {item.id}.json" if extension == "" else f"{root} {ite

if os.path.exists(new path):
logWritr(f"{new_path} already exists. Deleting dupe.")
os.remove(dlItem)

else:
os.rename(dlItem, new path)



Error handling

* Sometimes items don’t export or download successfully

for foldr in folders: # Cruise through folder list and download content from each.
<ovdd

logWritr(f"--> Folder: '{folderName}' ({str(foldr)}); {len(folderitems)} items")
for cnt, item in enumerate(folderitems, start = 1):
<oou>

try:

except Exception as e:
errList.append((item.title,item.type,item.id)) # If an error occurs, build list of
echnt += 1
logWritr(f"--!!! An error occurredl: {e}; {item.title}, {item.id}")
endTime = datetime.datetime.now()

logWritr(f"Downloaded {str(dcnt)} and skipped {str(scnt)} items with {str(ecnt)} errors in {str(e
logWritr("Errors:" + str(errList))



Deleting items in a recycle bin

* When an item is exported, an exported item is created in the
user’s content

* Must clear recycle bin to prevent extra credit usage

# Deletes all items in the current user's recycle bin.
my _user = gis.users.me

content = my user.recyclebin.content
for item in content:
item.delete()

print(f"{item.properties[ 'title']} deleted")



Offloading dynamic content for data
collection options

* Load items into SDE geodatabases
* Publish feature classes to Server as feature services
* Consume these feature services in AGO, Portal, and other web apps

* Load items directly into Portal
* Publish hosted feature layers to consume in apps



Downloading AGO content directly to a file
geodatabase

def directlyExportFeatures(inid, outDir):

item = gis.content.get(inid)

outgdb = f"{item.title} {item.type} {item.id}.gdb"

gdbPath = os.path.join(outDir,outgdb)

if not arcpy.Exists(os.path.join(outDir,outgdb)):
arcpy.management.CreateFileGDB(outDir, outgdb)
logWritr(f"Created new gdb: {gdbPath}")

else:
logWritr(f"{gdbPath} already exists")

for 1 in item.layers: # Export features in loop
out_features = os.path.join(gdbPath,l.properties.name)
arcpy.conversion.ExportFeatures(l.url, out features)
logWritr(f"Created new fc: {out features}")



Reliably downloading content to Enterprise GDB

* Download item
* Unzip item
* Copy item into Enterprise geodatabase



Download content and unzip

item = gis.content.get(itemId) # cwd all points
outFolder = os.path.join(downloads, item.title)

os.makedirs(outFolder)
downloadFormat = "File Geodatabase" # Options: Shapefile, CSV, File Geodatabase, Feature Col.

if item.type == 'Feature Service' and gis.properties.id in item.url: # Logic to only grab ho:
result = item.export(f"{item.title} gdb", downloadFormat) # Creates an item that later ne
time.sleep(10) # add 10 seconds delay to allow export to complete
dlItem = result.download(outFolder)
result.delete() # Deletes the temporary exported item to the AGO recycle bin.
logWritr(f"Downloaded {item.title} to {outFolder}")
with zipfile.ZipFile(dlItem, 'r') as zip ref: # Unzip downloaded content.
unzip = zip_ref.extractall(outFolder)
logWritr(f"Unzipped download successfully.")
for root, dirs, files in os.walk(outFolder):
for dir_name in dirs:
if dir_name.endswith(".gdb"):
arcpy.env.workspace = os.path.join(outFolder,dir name)
fcs = arcpy.ListFeatureClasses()



Copy .gdb features to Enterprise GDB

def copyDataGDB2SDE(srcGDB, dstSDE):
arcpy.env.workspace = str(srcGDB)
indalList = arcpy.ListTables("*","ALL") + arcpy.ListFeatureClasses("*","ALL") + arcpy.ListRasters("*","ALL
rc_list = [c.name for c in arcpy.Describe(str(srcGDB)).children if c.datatype == "RelationshipClass"] # N
# To prevent duplication of fcs, handle members of relationship classes by removing the destination.
for rc in rc_list:
rc_path = str(srcGDB) + "\\" + rc
des_rc = arcpy.Describe(rc_path)
origin = des _rc.originClassNames
destination = des_rc.destinationClassNames
indalList.remove(destination[@])
indalList.sort()
for dat in indalist:
FCFullName = str(dat).strip()
fcInName = str(srcGDB) + "\\" + str(FCFullName)
fcOutName = str(dstSDE) + "\\" + str(FCFullName).split(".")[-1] # take last com
in_data = fcInName
out_data = fcOutName
print(f"Copying: {in_data} to: {out_data}")
arcpy.management.Copy(in_data, out data)



Updating apps with ArcGIS Online Assistant (Beta)

* https://assistant.esri-ps.com/
* Works for both ArcGIS Online and ArcGIS Portal

* Apps are coded in .JSON

* App portability between platforms (AGO <> Portal) is not great,
must test on your own depending on versions

 Example of offloading data to Enterprise and using ArcGIS Online
Assistant to update data sources



* Find model app in ArcGIS Online Assistant
92bb5e1c05c4dba967496c0020a2103 S ¢ Cl.le on |te M > V|eW |tem JSO N

 |[n Data tab > Edit JSON

* Copy JSON to a code editor, like Visual Studio Code

= | 202506031 Jser Guide Provide Feedback @G M"}h_q_”lFi[;tt; d texas.gov
My Content » userStats » AGO Credit Usage Rates by User and tem JSON Editor Resources ltem Details
Description Data
1

"version™: "4.33.8",
"authoringApp"”: "ArcGIS Dashboards",
"authoringAppVersion”: "4.33.8+43e6c338a3",
"maxPaginationRecords": 58880,
"maxChartRecords": 18884,
"timeZone": "system”,
"theme": {

"id": “dark”,

"type": "defined"
\



* May have to create a donor app to generate if using a webmap
Instead of layer reference

* Find and replace all occurrences
* itemld: webmap
* layerld: retrieve uniquely value generated from a donor app

* Paste updated JSON code into ArcGIS Online Assistant in the
donor app

{} Untitled-1 ®

"desktopView": {

"widgets™: |
{
"datasets”: [
"type": "serviceDataset",
"name”: "main”,
“"dataSource™: {
“tvpe”: "laverDatasource”.

"itemId"”: "1144af5d8f3ad73fae3dl67ecfebl7oar™,
"layerId™: "18eafd81178-layer-25"
X
"groupByFields": [
"owner™
1.
"orderByFields": [

AN CUIRE FAIRrmTTRATE meos



Orwrniship Type Gt
E La‘nd mE'WE‘r 1 '33 1 |.j'-|!-nfp|!‘ﬂll | e e Ty Saaach for Locanon

Pedernales Falls SP: PO2&

Total GIS Cale Acves 5, 273,09

Ceruntyl} Blanca,
Projection: MAD_ 1783 Texm_Stnewide_Mapping Symam

Parcel ID: PLPO260001

Cremed by Parks Division
GIS Cale Acres: 394491
Deed Acres: 3.987.68%
Loase Acros:

Oiiginal Projecticn:
Acquistion Date: T#00330
Dispasition Date:
Frinvipars Owner: Harrdge Wheatley
Logsarr

Loaten;

Loase Stahag

GES I Calulsted Acret  Dwod Arres

AP, IFET1 198789 O
' BA41T BAIDS
2048 0AD
208 7z
922 o

Parcgl L

2 Anornoy Ganeral Tile Opinion: 1 9ac

Desd; T

B0 Whrrarity Dieed; A 320C

BFh: Tida Pl 2o

11 Y — - 4 L -.- =i - A .1 LT By ol i :- : i 2 ) -'..r'“ . L II-' -:_ - :-
T2 Siarvais J0 M 4 - ] ’ e e, T - ; - alld 1 L o e Tl W e g AR,
: L o e PR L R ¢ LW i

‘Source: Exrl, Mauar, Exrthatar Gaographacs, andithe G5 Usar Commeaniy | TP | Cty of Austim, Tauas Parks & Wiilibfe, COMANP, Esn, TomTom, Gamin, SateGraph, GeoTechnalogiet, Inc,




Conclusions

* Storage bloat happens to all of us.
* There are multiple ways to prevent storage bloat.

* There are multiple challenges we must face because of storage
bloat.

* There are multiple ways to identify bloat.
* There are multiple ways to offload content.
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