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Chapter 1
Introduction

1.1 Overview

This document is the data source and functions for Customer Experience Assurance (CEA). The following
subsections provide a full description of the available data sources and functions throughout the Query Console.
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Chapter 2
Data sources

The data source is each of the different kind of data the CEA is feed of. Data source selection is done by typing:
sourcetype=<datastore_name>

CEA includes an on-line help so that when you write the equal symbol the list of available data sources will be
displayed making the selection easier by just clicking on the one you are interested in.

The list of available data sources depends on the acquired license and the integrated data sources.

The next sections depict the different type of data sources available in the system: aggregated info and raw
XDRs.

2.1 How to use the field matrix

The next sections contain a matrix in order to classify every field of each table creating a quick access to see that
information.

This section explains the meaning of each column and how to use the following tables:

From Subscriber Location CRM Duration
Field Field Field

Decoration . Indicator Timestam
! Network Identifier ! ! P

FIELDS: Name of the field.

Decoration: It marks if the field has been decorated by CEA on mediation layer throughout the decoration files.
This process has been created to improve the meaning of some fields making them more human-readable. For
example, some IP addresses will be translated into their network element names.

From Network: These fields are directly extracted from the network in the probe servers. No decoration has
been applied to them.

Subscriber identifier: The fields under this category are always related to subscriber identifiers so they are the
best way to identify a subscribers unambiguously in the datasources for raw XDRs.

Indicator: These fields are used in order to compute a KQI. Some of them could be useful for some queries but
the are designated for internal use exclusively.

Timestamp: These fields contains the exact time when the event has happened in YYYY-MM-DDThh:mm:ss
format.

Location field: The fields under this category could be used in order to locate the target register.
CRM field: These fields are always related to customer classification such us data or price plans.

Duration field: These fields are used for store the time duration. The units could be different depending on the
target field (milliseconds, seconds, minutes...).
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2.2 Data sources for aggregated info

In these data sources the information has been aggregated throughout some metrics for specific dimensions.
Therefore these data sources have been optimized to show specifically the preconfigured reports (they are
accessible through the “reports” menu at the GUI).

There is a nomenclature agreement to determine which data sources are preconfigured: its name must start with
“summary.”

Information is available in data stores in near real time (roughly 15 minutes since data is generated by the
network). Default retention periods in the data stores are: 90 days for the lowest aggregation period (15 minutes),
1 year for data aggregated hourly and 2 years for data aggregated daily. Availability periods and retention
periods are configurable and should be decided in the Pre-sales Phase, as it has a huge impact in the sizing of the
solution.

Note: The GUI will change automatically between the different summarization tables depending on the selected
period of time and timeslice. For example, for a 5 hours period with 15 min timeslice it will look inside 900 secs
aggregation table but changing the timeslice to 1 hour automatically it will look inside the 3600 secs one.
There are generic fields in most of data sources:

- : refers to internal counters used in many different indicator computation.

- : refers to internal response times used in many different indicator computation.

Current data sources list:

Browsing
. summary.ps_browsing-device-900-timeline
. summary.ps_browsing-location-900-timeline
. summary.ps_browsing-network-900-timeline
. summary.ps_browsing-url-900-timeline
DNS
. summary.ps_dns-device-900-timeline
. summary.ps_dns-location-900-timeline
. summary.ps_dns-network-900-timeline
File-sharing
. summary.ps_file_sharing-device-900-timeline
. summary.ps_file_sharing-location-900-timeline

. summary.ps_file_sharing-network-900-timeline
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Session

. summary.ps_session-apn-900-timeline

. summary.ps_session-device-900-timeline

. summary.ps_session-location-900-timeline

. summary.ps_session-network-900-timeline

. summary.ps_session-dataplan-900-timeline
Signaling

. summary.ps_signaling-apn-900-timeline

. summary.ps_signaling-device-900-timeline

. summary.ps_signaling-location-900-timeline

. summary.ps_signaling-network-900-timeline
Streaming

. summary.ps_streaming-device-900-timeline

. summary.ps_streaming-network-900-timeline
TCP

. summary.ps_tcp-device-900-timeline

. summary.ps_tcp-location-900-timeline

. summary.ps_tcp-network-900-timeline

The name of this data sources is composed using the following structure:
summary.<family>-<dimension_type>-timeline
The following sections depict the available tables of this data source and list all the fields for each table.

Check the appendix of this document for a further explanation of each field.

2.2.1 PS/Zhilabs

The following data sources store data that has been extracted from Zhilabs App level probes.
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2.2.1.1 User-Plane

These data sources contain user-plane information related to data and app traffic.

2.2.1.1.1 Session

summary.ps_session-apn-900-timeline

It contains information related to sessions such as volume or throughput for each APN. The information is
aggregated by APN and rat-type.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
bearer.apn X
bearer.rat-type-str X
bearer.volumedown X
bearer.volumeup X
net.activity-duration-down X
net.activity-duration-up X
net.activity-volume-down X
net.activity-volume-up X
net.peak-throughputdown X
net.peak-throughputup X
timestamp X

summary.ps_session-device-900-timeline

It contains information related to sessions such as volume or throughput for devices (brand, model and type).
The information is aggregated by device brand, device model, rat-type and operator.

Decoration From Subscriber Indicator Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X

bearer.volumedown X
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bearer.volumeup X

device.brand X
device.model X
device.type X
imei.tac X

net.activity-duration-down X
net.activity-duration-up X
net.activity-volume-down X

net.activity-volume-up X

net.peak-throughputdown X

net.peak-throughputup X

operator-country X

operator-id X

operator-name X

operator-tadig-code X

timestamp X

summary.ps_session-location-900-timeline

It contains information related to sessions such as volume or throughput for each location such as cells, city or
region. The information is aggregated by ENODB, cell, rat-type and operator.

Decoration from Subscr_il.)er Indicator  Timestamp Loc_ation C.R o Dur_ation
Network Identifier Field Field Field
be-mvno X
bearer.cell X
bearer.rat-type-str X
bearer.volumedown X
bearer.volumeup X
cluster X
demographics.city X
demographics.region X
gtp.ecgi-cellid X
gtp.ecgi-enbid X
location.ci X
location.lac X
location.mcc X
location.mnc X
location.sac X
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net.activity-duration-down X
net.activity-duration-up X
net.activity-volume-down X
net.activity-volume-up X
net.peak-throughputdown X
net.peak-throughputup X
node.enodeb-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X

site-id X

timestamp X

summary.ps_session-network-900-timeline

It contains information related to sessions, aggregated by PGW, MME, rat-type and operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X
bearer.volumedown X
bearer.volumeup X
net.activity-duration-down X
net.activity-duration-up X
net.activity-volume-down X
net.activity-volume-up X
net.peak-throughputdown X
net.peak-throughputup X
node.mme-name X

node.pgw-name X
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operator-country X

operator-id X

operator-name X

operator-tadig-code X

timestamp X

summary.ps_session-dataplan-900-timeline

It contains information related to sessions, aggregated by dataplan, application and category.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field

bearer.volumedown X

bearer.volumeup X

crm-index X
primary_offering X

sub-type X

timestamp X

2.2.1.1.2 DNS

summary.ps_dns-device-900-timeline

It contains information related to DNS operations, aggregated by device brand, device model, rat-type and
operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X
device.brand X
device.model X
device.type X
imei.tac X
net.latency X
operator-country X
operator-id X
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operator-name X
operator-tadig-code X
timestamp X

summary.ps_dns-location-900-timeline

It contains information related to DNS operations, aggregated by ENODDB, cell, rat-type and operator.

From Subscriber Location CRM Duration
Field Field Field

Decoration ™ Indicator Timestam
! Network Identifier ! ' P

be-mvno
bearer.cell

bearer.rat-type-str

<X X X X

cluster

demographics.city X

demographics.region X

gtp.ecgi-cellid
gtp.ecgi-enbid
location.ci
location.lac
location.mcc

location.mnc

X X X X X X X

location.sac

net.latency X

node.enodeb-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
site-id X

timestamp X

summary.ps_dns-network-900-timeline



HPE OSS CEA 5.3 Datasources and functions 12

It contains information related to DNS operations, aggregated by PGW, MME, rat-type an operator.

Decoration from Subscr_il?er Indicator  Timestamp Loc_ation C.R o Dur.ation
Network Identifier Field Field Field
be-mvno X
bearer.rat-type-str X
net.latency X
node.mme-name X
node.pgw-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
timestamp X
2.2.1.1.3 TCP

summary.ps_tcp-device-900-timeline

It contains information related to tcp protocol such as rtt or bearer packets for the devices (brand, model and
type). The information is aggregated by device brand, device model, rat-type and operator.

Decoration from Subscr‘il?er Indicator  Timestamp Loc‘ation C.R o Dur‘ation
Network Identifier Field Field Field
be-mvno X
bearer.rat-type-str X
bearer.totalpackets X
device.brand X
device.model X
device.type X
imei.tac X
net.latency X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
tcp.retransmissions X

tep.rtt-client X
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tcp.rtt-server X

timestamp X

summary.ps_tcp-location-900-timeline

It contains information related to tcp protocol, aggregated by ENODB, cell, rat-type and operator.

Decoration from Subscr‘il')er Indicator Timestamp Loc‘ation C.R o Dur‘ation
Network Identifier Field Field Field

be-mvno X
bearer.cell X
bearer.rat-type-str X
bearer.totalpackets X
cluster X
demographics.city X
demographics.region X
gtp.ecgi-cellid X
gtp.ecgi-enbid X
location.ci X
location.lac X
location.mcc X
location.mnc X
location.sac X
net.latency X
node.enodeb-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
site-id X
tcp.retransmissions X
tep.rtt-client X
tcp.rtt-server X
timestamp X

summary.ps_tcp-network-900-timeline

It contains information related to tcp protocol, aggregated by PGW, MME, rat-type and operator.
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Decoration From Subscr'it.aer ey Ui eT Loc?tion C.RM Dur'ation
Network Identifier Field Field Field

be-mvno X
bearer.rat-type-str X
bearer.totalpackets X
bearer.totalpackets-samples X
net.latency X
net.latency-samples X
node.mme-name X
node.pgw-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
tcp.retransmissions X
tcp.retransmissions-samples X
tep.rtt-client X
tcp.rtt-client-samples X
tcp.rtt-server X
tcp.rtt-server-samples X
timestamp X

2.2.1.1.4 Web-browsing

summary.ps_browsing-device-900-timeline

It contains information related to browsing navigation, aggregated by device brand, device model, rat-type and
operator.

Decoration From Subscr‘it.)er eTeier UlieEn Loc‘ation CBM Dur‘ation
Network Identifier Field Field Field
be-mvno X
bearer.rat-type-str X
bearer.volumedown X
bearer.volumedown-samples X
bearer.volumeup X
bearer.volumeup-samples X
device.brand X
device.model X
device.type X
http.num-rsp X
http.num-rsp-4xx X
http.num-rsp-4xx-samples X
http.num-rsp-5xx X
http.num-rsp-5xx-samples X
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http.session-time-duration X

imei.tac X

net.activity-duration-down X
net.activity-duration-up X
net.peak-throughputdown X

net.peak-throughputup X

operator-country X

operator-id X

operator-name X

operator-tadig-code X

timestamp X

summary.ps_browsing-location-900-timeline

It contains information related to browsing navigation, aggregated by ENODB, cell, rat-type and operator.

Decoration From Subscr‘il.)er e Uhnesen Loc?tion C'RM Dur‘ation
Network Identifier Field Field Field
be-mvno X
bearer.cell X
bearer.rat-type-str X
bearer.volumedown X
bearer.volumeup X
cluster X
demographics.city X
demographics.region X
gtp.ecgi-cellid X

gtp.ecgi-enbid X
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http.session-time-duration X

location.ci
location.lac
location.mcc

location.mnc

X X X X X

location.sac

net.activity-duration-down X
net.activity-duration-up X
net.peak-throughputdown X
net.peak-throughputup X

node.enodeb-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
site-id X

timestamp X

summary.ps_browsing-network-900-timeline

It contains information related to browsing navigation, aggregated by PGW, MME, rat-type and operator.

Decoration from Subscr_il.)er Indicator Timestamp Loc?tion C.R o Dur_ation
Network Identifier Field Field Field
be-mvno X
bearer.rat-type-str X
bearer.volumedown X
bearer.volumeup X

http.session-time-duration X



HPE OSS CEA 5.3 Datasources and functions 17

net.activity-duration-down X
net.activity-duration-up X
net.peak-throughputdown X

net.peak-throughputup X

node.mme-name X

node.pgw-name X

operator-country X

operator-id X

operator-name X

operator-tadig-code X

timestamp X

summary.ps_browsing-url-900-timeline

It contains information related to browsing navigation, aggregated by URL, rat-type and operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X
bearer.summary-total-activity X
bearer.volumedown X
bearer.volumeup X
http.activity-groups X
http.host X
operator-country X
operator-id X
operator-name X
operator-tadig-code X

timestamp X



HPE OSS CEA 5.3 Datasources and functions 18

2.2.1.1.5 Streaming

summary.ps_streaming-device-900-timeline

It contains information related to video streaming such as rebuffering or reproduction time for the devices
(brand, model and type). The information is aggregated by device brand, device model, video-codec and max-
resolution.

From Subscriber Location CRM Duration
Field Field Field

Decoration o Indicator Timestam
Network Identifier P

be-mvno
bearer.rat-type-str
device.brand

device.model

<X X X X X

device.type
imei.tac X
operator-country X
operator-id X
operator-name X
operator-tadig-code X

stream.effective-reproduction-time X

stream.max-resolution X

stream.rebuffering-groups X
stream.reproduction-quality X
stream.service-access-time X

stream.video-codec X

tcp.rebuffering-time X
tcp.service-start-time X

timestamp X

summary.ps_streaming-network-900-timeline

It contains information related to video streaming such as rebuffering or reproduction time, aggregated by PGW,
MME, video-codec and max-resolution.

Decoration From Subscriber Indicator  Timestam Location CRM Duration

Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X

node.mme-name X
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node.pgw-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X

stream.effective-reproduction-time X

stream.max-resolution X

stream.rebuffering-groups X
stream.reproduction-quality X
stream.service-access-time X

stream.video-codec X

tcp.rebuffering-time X
tcp.service-start-time X

timestamp X

2.2.1.1.6 File-sharing
summary.ps_file_sharing-device-900-timeline

It contains information related to file sharing, aggregated by device brand, device model, rat-type and operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X
bearer.summary-total-activity-down X
bearer.summary-total-activity-up X
bearer.total-volume-up X
bearer.volumedown X
bearer.volumeup X
device.brand X
device.model X

device.type X
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http.setup-time X

imei.tac X

net.activity-duration-down X
net.activity-duration-up X
net.duration X
net.latency X

operator-country X

operator-id X

operator-name X

operator-tadig-code X

timestamp X

summary.ps_file_sharing-location-900-timeline

It contains information related to file sharing, aggregated by ENODB, cell, rat-type and operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.cell X
bearer.rat-type-str X
bearer.summary-total-activity-down X
bearer.summary-total-activity-up X
bearer.total-volume-up X
bearer.volumedown X
bearer.volumeup X
cluster X
demographics.city X

demographics.region X
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gtp.ecgi-cellid X
gtp.ecgi-enbid X

http.setup-time X

location.ci
location.lac
location.mcc

location.mnc

X X X X X

location.sac

net.activity-duration-down X
net.activity-duration-up X
net.duration X
net.latency X

node.enodeb-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
site-id X

timestamp X

summary.ps_file_sharing-network-900-timeline

It contains information related to file sharing aggregated by PGW, MME, rat-type and operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X
bearer.summary-total-activity-down X
bearer.summary-total-activity-up X
bearer.total-volume-up X

bearer.volumedown X
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bearer.volumeup X

http.setup-time X

net.activity-duration-down X
net.activity-duration-up X
net.duration X
net.latency X

node.mme-name X
node.pgw-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X

timestamp X

2.2.1.2 Control-Plane

These data sources contain control-plane information that create the signaling to manage the traffic.

2.2.1.2.1 Signaling (Gn/S11)
summary.ps_signaling-apn-900-timeline

It contains information related to signaling records such as pdp creation time or failure ratio for each APN. The
information is aggregated by APN and rat-type.

From Subscriber Location CRM Duration
Field Field Field

Decoration Indicator Timestam
Network Identifier P

bearer.apn X

bearer.rat-type-str X
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create-pdp-time X

create-session-time X

summary.ps_signaling-device-900-timeline

It contains information related to signalling records such as pdp creation time or failure ratio for devices (brand,
model and type). The information is aggregated by device brand, device model, rat-type and operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X
create-pdp-time X
create-session-time X
device.brand X
device.model X
device.type X
imei.tac X
operator-country X
operator-id X
operator-name X
operator-tadig-code X

timestamp X
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summary.ps_signaling-location-900-timeline

It contains information related to signalling records such as pdp creation time or failure ratio for each location at
cell level. The information is aggregated by ENODDB, cell, rat-type and operator.

From Subscriber Location CRM Duration
Field Field Field

Decoration Network Identifier Indicator Timestamp

be-mvno
bearer.cell

bearer.rat-type-str

xX X X X

cluster

create-pdp-time X

create-session-time X

demographics.city X
demographics.region X
gtp.ecgi-cellid

gtp.ecgi-enbid

location.ci

location.lac

location.mcc

location.mnc

X X X X X X X

location.sac

node.enodeb-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
site-id X

timestamp X

summary.ps_signaling-network-900-timeline
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It contains information related to signaling records such as pdp creation time or failure ratio, aggregated by
PGW, MME, rat-type and operator.

Decoration From Subscriber Indicator  Timestam Location CRM Duration
Network Identifier P Field Field Field
be-mvno X
bearer.rat-type-str X
create-pdp-time X
create-session-time X
node.mme-name X
node.pgw-name X
operator-country X
operator-id X
operator-name X
operator-tadig-code X
timestamp X

2.3 Data sources for raw XDRs

In these data sources the information is inserted such as it comes from the probes: some decoration rules and
conditional filters could be applied if necessary but the information is available as you could see it at probe level.
Therefore the drilldown to subscriber data is allowed in this kind of data source.

The information is available in the data stores in about 15 minutes from the data is generated. And this data is
stored in the BBDD for around 15 days, depending on the client needs and the HW resources availability.

Current data source list:

e datastore.ps_browsing_records
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datastore.ps_dns_records
datastore.ps_file_sharing_records
datastore.ps_session_records
datastore.ps_signaling_records
datastore.ps_streaming_records
datastore.ps_tcp_records
datastore.crm_records

The following sections depict the available tables of this data source and list all the fields for each table.

Check the appendix of this document for a further explanation of each field.

2.3.1 PS/Zhilabs

The following data sources store data that has been extracted from Zhilabs App level probes.

2.3.1.1 User-Plane

These data sources contain user-plane information related to data and app traffic.

2.3.1.1.1 Session

It refers to events that are produced in the period of time in which the user is connected maintaining active the
session

datastore.ps_session_records

It contains information related to sessions such as session volume or throughput per subscriber. There is no
aggregation and the information is stored in raw.

Decoration from SUBSCHbEr Indicator Timestam focation S CRIM Duration
Network Identifier i Field Field Privacy Field

app-consent-level

be-mvno X

bearer.apn X

bearer.cell X

bearer.charging-id X

bearer.imeisv X

bearer.imsi X

bearer.msisdn X

bearer.packetsdown X
bearer.packetsup X
bearer.rat-type-str X

bearer.start-time X
bearer.stop-time X

bearer.summary-average-throughput X
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bearer.summary-average-throughput-down
bearer.summary-average-throughput-up
bearer.summary-throughput
bearer.summary-throughput-down
bearer.summary-throughput-up
bearer.summary-total-activity
bearer.summary-total-activity-down
bearer.summary-total-activity-up
bearer.total-volume-down
bearer.total-volume-up

bearer.totalpackets

X X X X X X X |X X X XxX X

bearer.totalvolume
bearer.user-ip X
bearer.user-ip6 X
bearer.volumedown X

bearer.volumeup X

cell-consent-level X

cluster X

crm-index X
demographics.city
demographics.region
device.brand

device.model

X X X X X

device.type
event.interim-id X

event.start-time X
event.stop-time X
event.text X
gtp.ecgi-cellid

gtp.ecgi-enbid

gtp.ecgi-mcc

< X X X

gtp.ecgi-mnc

gtp.ggsn-c X

gtp.ggsn-u X

gtp.qos-max-dl-rate-bps X
gtp.qos-max-ul-rate-bps X
gtp.rai-lac

gtp.rai-mcc

gtp.rai-mnc

x X X X

gtp.rai-rac

gtp.rat-type X
gtp.session-id X
gtp.sgsn-c X

gtp.sgsn-u X

imei.tac X

location.ci X
location.lac X

location.mcc X
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location.mnc
location.sac

Ite.enodeb

< X X X

Ite.mme
Ite.pgw-c
Ite.pgw-u

Ite.sgw-c

xX X X X

Ite.sgw-u
net.activity-duration
net.activity-duration-down

net.activity-duration-up

<X X X X

net.duration
net.effective-throughput
net.effective-throughputdown
net.effective-throughputup
net.peak-throughputdown
net.peak-throughputup
net.throughputdown

net.throughputup

X X X X X X X X

net.uplink
node.enodeb-name
node.mme-name

node.pgw-name

< X X X

operator-country
operator-id X

operator-name X

operator-tadig-code X

primary_offering X

site-id X

sub-type X
subscriber.duration-usage X

timestamp X

2.3.1.1.2 DNS

A DNS record is generated when an application used by the subscriber makes a enquiry to the server in order to
resolve a domain name

datastore.ps_dns_records

It contains information related to DNS operations such as DNS codes or latency per subscriber. There is no
aggregation and the information is stored in raw.

From Subscriber Location CRM Duration
Field Field  Privacy Field

Decoration Indi r Tim m
ECoratio Network Identifier gleste estamp
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app-consent-level X

be-mvno X

bearer.apn X

bearer.cell X

bearer.imeisv X

bearer.imsi X

bearer.msisdn X

bearer.rat-type-str X

bearer.start-time X
bearer.stop-time X
cell-consent-level
cluster
demographics.city
demographics.region
device.brand

device.model

X X X X X X X

device.type
dns.code X

event.interim-id X

event.start-time X
event.stop-time X
event.text X
gtp.ecgi-cellid

gtp.ecgi-enbid

gtp.ecgi-mcc

X X X | X

gtp.ecgi-mnc

gtp.ggsn-c X
gtp.ggsn-u X
gtp.rat-type X
gtp.sgsn-c X
gtp.sgsn-u X
imei.tac X
location.ci

location.lac

location.mcc

location.mnc

location.sac

Ite.enodeb

X X X X X X X

[te.mme
Ite.pgw-c
lte.pgw-u

Ite.sgw-c

X X X Xx

Ite.sgw-u
net.cell-ip X
net.cell-port X
net.duration X
net.latency X

net.srv-ip X
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net.srv-port X
node.enodeb-name
node.mme-name

node.pgw-name

<X X X X

operator-country
operator-id X

operator-name X

operator-tadig-code X

site-id X

timestamp X

segment X
subscriber_status X
gtp.packet_1 X
location.mcc

location.mnc

location.sac

Ite.enodeb

xX X X X X

lte.mme
Ite.pgw-c
Ite.pgw-u

Ite.sgw-c

< X X X

Ite.sgw-u
net.activity-duration
net.activity-duration-down

net.activity-duration-up

<X X X X

net.duration
net.effective-throughput
net.effective-throughputdown
net.effective-throughputup
net.peak-throughputdown
net.peak-throughputup
net.throughputdown

net.throughputup

X X X X X X X X

net.uplink
node.enodeb-name
node.mme-name

node.pgw-name

<X X X X

operator-country
operator-id X

operator-name X

operator-tadig-code X

primary_offering X

site-id X

sub-type X
subscriber.duration-usage X

timestamp X
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2.3.1.1.3TCP
A TCP record is generated when an application used by the subscriber makes a tcp transaction
datastore.ps_tcp_records

It contains information related to tcp protocol such as rtt or retransmissions per subscriber. There is no
aggregation and the information is stored in raw.

From Subscriber Location CRM Privacy Duration

Decoration Indicator Timestamp

Network Identifier Field Field Field

app-consent-level X
app.category X
app.name X

be-mvno X

bearer.apn X

bearer.cell X

bearer.imsi X

bearer.msisdn X

bearer.rat-type-str X

bearer.start-time X
bearer.stop-time X
bearer.totalpackets
bearer.totalvolume

bearer.volumedown

< X X X

bearer.volumeup
cell-consent-level
cluster
demographics.city
demographics.region
device.brand

device.model

X X X X X X X

device.type
event.interim-id X

event.start-time X
event.stop-time X
event.text X
gtp.ecgi-cellid

gtp.ecgi-enbid

gtp.ecgi-mcc

< X X X

gtp.ecgi-mnc

gtp.ggsn-u X

gtp.qos-max-dl-rate-bps X
gtp.qos-max-ul-rate-bps X
gtp.sgsn-c X

gtp.sgsn-u X

http.code X

http.content-type X
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http.host X
http.session-time X
http.setup-time X
http.user-agent X

imei.tac X

location.ci

location.lac

location.mcc

location.mnc

location.sac

X X X X X X

lte.mme

Ite.pgw-u X
Ite.sgw-u X
net.activity-duration X
net.activity-duration-down X
net.activity-duration-up X
net.cell-ip X

net.duration X
net.latency
net.peak-throughputdown
net.peak-throughputup
net.srv-ip

net.tag
net.termination-code

net.throughputdown

X X X X X X X X

net.throughputup
node.enodeb-name
node.mme-name

node.pgw-name

<X X X X

operator-country
operator-id X

operator-name X

operator-tadig-code X

site-id X

tcp.retransmissions X
tep.rtt-client X
tcp.rtt-server X

timestamp X

2.3.1.1.4 Web-browsing
A web-browsing record is generated when the subscriber browses the internet using a browsing application
datastore.ps_browsing_records

It contains information related to browsing navigation such as http volume or session time per subscriber. There
is no aggregation and the information is stored in raw.
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Decoration From Subscriber
Network Identifier
app-consent-level X
be-mvno X
bearer.apn X
bearer.cell X
bearer.charging-id X
bearer.imeisv X
bearer.imsi X
bearer.msisdn X

bearer.packetsdown
bearer.packetsup
bearer.rat-type-str X
bearer.start-time

bearer.stop-time

bearer.summary-average-throughput
bearer.summary-average-throughput-down
bearer.summary-average-throughput-up
bearer.summary-throughput
bearer.summary-throughput-down
bearer.summary-throughput-up
bearer.summary-total-activity
bearer.summary-total-activity-down
bearer.summary-total-activity-up

bearer.total-volume-down

bearer.total-volume-up

bearer.totalpackets

bearer.totalvolume

bearer.user-ip X
bearer.user-ip6 X
bearer.volumedown
bearer.volumeup
cell-consent-level
cluster
demographics.city
demographics.region
device.brand

device.model

xX X X X X X X

device.type
event.interim-id X
event.start-time

event.stop-time

event.text

gtp.ecgi-cellid

gtp.ecgi-enbid

gtp.ecgi-mcc

gtp.ecgi-mnc

Indicator  Timestamp Loc:'-.!tion C.R A . Dur.ation
Field Field  Privacy Field
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

<X X X X
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gtp.ggsn-c X

gtp.ggsn-u X

gtp.qos-max-dl-rate-bps X
gtp.qos-max-ul-rate-bps X
gtp.rai-lac

gtp.rai-mcc

gtp.rai-mnc

<X X X X

gtp.rai-rac

gtp.rat-type X
gtp.session-id X
gtp.sgsn-c X

gtp.sgsn-u X

http.activity-groups X

http.host X

http.session-time-activity X

http.session-time-duration X

imei.tac X
location.ci

location.lac

location.mcc

location.mnc

location.sac

Ite.enodeb

X X X X X X X

lte.mme
Ite.pgw-c
Ite.pgw-u

Ite.sgw-c

<X X X Xx

Ite.sgw-u
net.activity-duration
net.activity-duration-down

net.activity-duration-up

X X X X

net.duration
net.effective-throughput
net.effective-throughputdown
net.effective-throughputup
net.peak-throughputdown
net.peak-throughputup
net.throughputdown

net.throughputup

X X X X X X X X

net.uplink
node.enodeb-name
node.mme-name

node.pgw-name

<X X X X

operator-country
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operator-id X

operator-name X

operator-tadig-code X

site-id X

subscriber.duration-usage X
timestamp X

bearer.imeisv X

2.3.1.1.5 Streaming
A streaming record is generated when the subscriber consumes streaming services in the device
datastore.ps_streaming_records

It contains information related to video streaming such as rebuffering or video resolution per subscriber. There is
no aggregation and the information is stored in raw.

From Subscriber Location CRM Privacy Duration

Decoration Indicator Timestamp

Network Identifier Field Field Field

app-consent-level X
app.name X

be-mvno X

bearer.apn X

bearer.cell X

bearer.imsi X

bearer.msisdn X

bearer.rat-type-str X

bearer.start-time X
bearer.stop-time X
bearer.totalpackets
bearer.totalvolume

bearer.volumedown

xX X X X

bearer.volumeup
cell-consent-level
cluster
demographics.city
demographics.region
device.brand

device.model

xX X X X X X X

device.type
event.interim-id X

event.start-time X
event.stop-time X

event.text X

gtp.ecgi-cellid X
gtp.ecgi-enbid X
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gtp.ecgi-mcc X
gtp.ecgi-mnc X
gtp.ggsn-u X

gtp.qos-max-dl-rate-bps X
gtp.qos-max-ul-rate-bps X

gtp.sgsn-c X

gtp.sgsn-u X

http.code X
http.content-type X

http.host X
http.session-time X
http.setup-time X
http.user-agent X

imei.tac X

location.ci

location.lac

location.mcc

location.mnc

location.sac

X X X X X X

[te.mme

Ite.pgw-u X
Ite.sgw-u X
net.activity-duration X
net.activity-duration-down X
net.activity-duration-up X
net.cell-ip X

net.duration X
net.latency
net.peak-throughputdown
net.peak-throughputup
net.srv-ip

net.tag
net.termination-code

net.throughputdown

X X X X X X X |[X

net.throughputup
node.enodeb-name
node.mme-name

node.pgw-name

X X X X

operator-country
operator-id X

operator-name X

operator-tadig-code X

site-id X

stream.audio-codec X

stream.duration X
stream.effective-reproduction-time X
stream.max-resolution X

stream.rebuffering-groups X
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stream.reproduction-quality X

stream.service-access-time X

stream.video-codec X

stream.video-resolutions X

stream.video-resolutions-time X

tcp.rebuffering-time X
tcp.retransmissions X

tcp.service-start-time X

timestamp X

2.3.1.1.6 File-sharing
A file-sharing record is generated when the subscriber uses a sharing service in which files exchanges are made
datastore.ps_file_sharing_records

It contains information related to file sharing such as volume or http service setup time per subscriber. There is
no aggregation and the information is stored in raw.

From Subscriber Location CRM Privacy Duration
Field Field Field

Decoration Network \dentifier Indicator Timestamp

app-consent-level X
app.category X
app.name X

be-mvno X

bearer.apn X

bearer.cell X

bearer.imsi X

bearer.msisdn X

bearer.rat-type-str X

bearer.start-time X
bearer.stop-time X
bearer.summary-total-activity-down
bearer.summary-total-activity-up
bearer.total-volume-down
bearer.total-volume-up
bearer.totalpackets
bearer.totalvolume

bearer.volumedown

X X X X X X X |[x

bearer.volumeup
cell-consent-level
cluster
demographics.city

demographics.region

X X X X X

device.brand
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device.model X

device.type X

event.interim-id X

event.start-time X
event.stop-time X
event.text X
gtp.ecgi-cellid

gtp.ecgi-enbid

gtp.ecgi-mcc

<X X X X

gtp.ecgi-mnc

gtp.ggsn-u X

gtp.qos-max-dl-rate-bps X
gtp.qos-max-ul-rate-bps X

gtp.sgsn-c X

gtp.sgsn-u X

http.code X
http.content-type X

http.host X
http.session-time X
http.setup-time X
http.user-agent X

imei.tac X

location.ci

location.lac

location.mcc

location.mnc

location.sac

xX X X X X X

lte.mme

Ite.pgw-u X
Ite.sgw-u X
net.activity-duration X
net.activity-duration-down X
net.activity-duration-up X
net.cell-ip X

net.duration X
net.latency
net.peak-throughputdown
net.peak-throughputup
net.srv-ip

net.tag
net.termination-code

net.throughputdown

X X X X X X X X

net.throughputup
node.enodeb-name
node.mme-name

node.pgw-name

X X X X

operator-country

operator-id X
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operator-name X
operator-tadig-code X
site-id X
tcp.retransmissions X
tep.rtt-client X
tep.rtt-server X

timestamp X

2.3.1.2 Control-Plane

These data sources contain control-plane information that create the signaling to manage the traffic.

2.3.1.2.1 Signaling (Gn/S11)

Signal events that are produced to control the communication during the period in which the subscriber is
connected

datastore.ps_signaling_records

It contains information related to signalling records such as the signalling events per subscriber. There is no
aggregation and the information is stored in raw.

From Subscriber Location CRM Privacy Duration

Decoration Indicator Timestamp

Network Identifier Field Field Field

app-consent-level X

be-mvno X

bearer.apn X

bearer.cell X

bearer.charging-id X
bearer.imeisv X

bearer.imsi X
bearer.msisdn X
bearer.rat-type-str X

bearer.user-ip X
bearer.user-ip6 X
cell-consent-level
cluster
demographics.city
demographics.region
device.brand

device.model

X X X X X X X

device.type
event.interim-id X

event.start-time X
event.stop-time X
event.text X

gtp.cause X
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gtp.dst X
gtp.duration X
gtp.ecgi-cellid
gtp.ecgi-enbid

gtp.ecgi-mcc

X X X X

gtp.ecgi-mnc

gtp.ggsn-c X
gtp.ggsn-u X
gtp.latency

gtp.packet

gtp.qos-max-dl-rate-bps

X X X X

gtp.qos-max-ul-rate-bps
gtp.rai-lac
gtp.rai-mcc

gtp.rai-mnc

X X X X

gtp.rai-rac

gtp.rat-type X
gtp.session-id X
gtp.sgsn-c X

gtp.sgsn-u X

gtp.src X
gtp.version X
imei.tac X

location.ci

location.lac

location.mcc

location.mnc

location.sac

Ite.enodeb

X X X X X X X

[te.mme
Ite.pgw-c
Ite.pgw-u

Ite.sgw-c

<X X X X

Ite.sgw-u
net.tag X
net.uplink X
node.dst-name
node.enodeb-name
node.mme-name
node.pgw-name

node.src-name

X X X X X X

operator-country
operator-id X
operator-name X
operator-tadig-code X
site-id X

timestamp X
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It contains information related to customer relationship management. There is no aggregation and the

information is stored in raw

Indicator Timestamp

Location CRM Duration
Field Field Field

activation_date

imsi

last-month_revenue

msisdn

nationality

primary_offering

race

segment

sim_type

sub-type

subscriber_status

supplementary_offering

X X X X X X X X

timestamp
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Chapter 3
Functions

In this section, we will learn to write queries that can be executed in the Query Console. The section starts with
the simplest queries and finishes with the most complex ones. You need to practise a little bit, but the bases are
quite simple and advancing in complexity becomes easy once you understand the rules.

In addition, you are not alone, as the CEA provides you an on-line help with auto completion function related to
the section of the query you are writing.

Let’s start with the base. In a summarized way a query is always composed of these elements:

¢ (M) Data Range

e (M) Data Source (Source Type)
¢ (O) Aggregation Period

¢ (O) Summarization Function

¢ (O) Filters

¢ (O) Functions

Where (M) are mandatory and (O) are optional. This means that the simplest query is that one composed by a
Data Range and a Data Source.

3.1 Data Range and Data Source

The simplest CEA Query requires at least a Data Range and a Data Source. A query containing these two
elements provides as a result the temporal evolution of the count of all the events contained in the data source for
the selected time range which is an Event Time Line chart. It is very usual to start the high level inspection with
this kind of queries to detect for example abnormal values.

Query Input Pivot

BETime B Source  sourcetypesdatastore.ps session records from=2816-02-09T22:00:00 to=2016-82-29122:30:59

Ll Event list from 2016-02-08T22:00:00 to 2016-02-08T22:30:58

)

COUNT("

2z:00 2215 22:30
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3.1.1 Configuring Data Range and Temporal Aggregation

Data Range is selected by means of the Data Range Selector or, alternatively, it can be written directly in the
Query Command Line in the format YYYY-mm-ddTHH:MM:SS.

The Data Range can be a fixed from — to date in the format YYYY-mm-ddTHH:MM:SS that you can directly
pick and edit in the Data Range Selector, but it can also be a relative range as for example last day or last week.

Additionally, the Data Range Selector allow the selection of a Timeslice which is an optional parameter
indicating the temporal aggregation of data for the query calculation.

From 080242016 00:00:00
To 0B/02/2016 23:53:53
Range T

Timeslice |15 minutes ¥

5 minutes I
0 )
From 08,/02/2016 00:00:00 15 minutes
30 minutes
To t 2M& Feb E 3 1 hour
wTw S
3 hours
Range 35 2§ 27 28 29 30 N 4hours
1 2 2 4 s 3 hours
Timeslice & hours
2 9 'I1 12 13 14 10 hours
12 hours
15 16 17 18 18 20 N
32 23 24 25 26 27 28 1 week
1 h
29123455- fmomh e

By clicking the Refresh Button, the selected Data Range and timeslice will be automatically written in the
Command Line.

i Time i Source | sourcetypesdatastore.ps_session records from=2016-02-28T00:00:00 to=2016-82-08723:59:59 timeslice=02:00:00

You also can choose, last hour, last day... by selecting the option in “Range”

# Time 2= Source

From
To
Range Last hour v

Timeslice v

[z | x|
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3.2 Selecting a data source

The data source is each of the different kind of data the CEA is feed of. Data source selection is done by typing:
sourcetype=<datastore_name>

CEA includes an on-line help so that when you write the equal symbol the list of available data sources will be
displayed making the selection easier by just clicking on the one you are interested in.

# Time B2 Source from=2016-22-03T00:00: 0@ to=2016-02-08T23:52:59 timeslice=00:05:00 sourcetypes=

datastore woice_daily_unigue_subscribers “| Synopsis
_ | datastore.voice_inap_records
check |datastore woice_isup_records
datastore woice_provroaming_records
datastore wvoice_records

signaling messages b ) . errar heatm
£ £ EEs Y datastore voice_sendrouting_records

datastore voice_sip_i_t_records

Crm Records
EMPTY MCCMNC by rat examiple [sul

error heatm

datastore.woice_sip_records ecords [sup
summary.cs_lup-network-8900-timeline Ay LSErS - €S
summary.cs_sms-location-300-timeline Ay Users - ps

summary.cs_sms-network-900-timeline

-example (s
summary.cs_sms_procedures-network-900-timeline i
summary. cs_ussd-network-900-timeline ‘Erid (suppo
SUrMmary. cs_voice-crm-a00-timeling Huery (supp
summary.cs vaice-location-800-timeline hd me-grid {sug

u Please, note that the list of available data sources depends on the acquired
licence and the integrated data sources.

You also can click on “Source” button and the list with all data sources available will be displayed
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=2 Source from=2016-22-P5720:22:02 to=281&

2 Cell Records
3g Cell Records
3E Mode Records
4g Cell Records
4e Mode Records
Browsing Records
Erowsing by Device
Browsing by Location
Browsing by Metwork
Browsing by Url
Crm Records
Dins Records
Dns by Dewice
Dns by Location

Dins by Metwork

File Sharing Records

File Sharing by Device
File Sharing by Location

File Sharing by Netwaork

-

Frn Rerords

&5 Source from=2016-02-05TO2:0Q:0@ to=2@16-02-08T23:59:59 timeslice=00:05:00 sourcetype=datastore.ps_file sharing records

3.3 Sampling

The sampling function is an optional feature that applies a sampling rate in the computation of the query
providing a faster response for the user to get a quick view on the result.

The syntax of sampling is as simple as including in sampling=<sampling rate>
A sampling rate equal to 10 means that the system will take 1 of every 10 samples to compute the query.

Example:

From XXX to XXXX data source=sourcetype... sampling=10

Sampling for Full Search queries in CEA is designed to reduce query response time and system load for non-
subscriber specific queries executed over large records tables. Technically, setting sampling=n in the header
section of a CEA Full Search query, it slices the persisted data store such as to query only every n=-th slice of
data. Results are adjusted by a factor of n for count and sum aggregations only. Sampling accuracy relies on
number of slices, and sample set size and statistical distribution. The smaller the result buckets, the less accurate
the sampling result.

Note: Sampling is typically not efficient for small tables, including time aggregated summary, and small result
buckets, typical for unique counts. Advice is to validate sampling efficiency per query and data set.
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3.4 Filtering by a subscriber or subscribers

It is possible to filter the registers to a specific subscriber or a list of them. To do so it is necessary to add the
MSISDN(s) of the subscriber(s) after the sourcetype and the query will be restrained to that particular subscriber(s)
separated by space.

Syntax:

From=<from_date> to=<to_date> sourcetype=<sourcetype_name>
<SUBSCRIBER_MSISDNI1> <SUBSCIBER_MSISDN2> ...
<SUBSCRIBER_MSISDNN>

Example:
From=<from_date> to=<to_date> data source=datastore.volte_sip 999111999

Note: In some raw data sources the key for querying it is the IMSI instead of the
MSISDN. It depends on the database implementation so the previous paragraph
would apply to the corresponding key in each case.

3.5 Filters

Filters introduce a condition that the data displayed on the result of the query will always obey. They are
optional and it is possible to add from 0 to N filters on a specific query. The addition of more than one filter
behaves as an AND operation on the data. This means that if, for example, there are two conditions filtered, it is
necessary that both of them are matched on a register in order to consider it on the query result.

€G|,’

Filters are separated from the first part of the query by a

Query Input Pivot

B Time I Source  |seurcetype-datastore.voice records last_hour | where device contains Apple

il Event list from 2016-02-10715:34:35 to 2016-02-10T16:34:35

— 150K

00K
50K
0 _

15:45 16:00 1615 16:30

COUNTL

Syntax:

From=<from_date> to=<to_date> sourcetype=<sourcetype_name>|where <field>

<operator> <value>

<operator> It can be one of the following:
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Table 1. Operators
< Less than
> Greater than
<= Less than or equal
>= Greater than or equal
= Equal
I= Not equal
starts-with Starts with for strings
Istarts with Does not starts with for strings
ends-with Ends with for strings
lends-with Does not end with for strings
contains Contains for strings
Icontains Does not contain for string

<value> It can be a number or a string. It depends on the field to filter

Example 1:

sourcetype=datastore.ps_file_sharing_records last_hour | where bearer.volumeup > 300

Example 2:

sourcetype=datastore.ps_streaming_records from=2016-01-22T00:00:00 to=2016-
01-22T23:59:59 | where http.session-time > 2790 | where device.type /contains
"Mobile Handset"

Example 3:

from=2016-01-22T00:00:00 to=2016-01-22T23:59:59 sourcetype=
datastore.ps_streaming_records | where device contains samsung

3.6 Functions

The use of functions provides an extremely flexibility and power to the CEA Query Language. This section
describes them with different examples for a better understanding of them.

3.6.1 chart

The chart function refers to the graphical representation of the data. There is a wide range of available charts
each of one better suit the representation of a query result.

Syntax
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chart type field [fieldN] by field_By [field_ByN] [-height=num] [-width=num] [-
legend=no] [-ylabel=no] [-layout=tab | horizontal | vertical | grid WxH] [-override-
title=yes] [-table=no]

[] means they are optional parameters, otherwise they are obligatory.
So, the simplest chart query is:

chart type field by field_By
Parameters

type can be one of the following elements:

Table 2. <Type> parameter description

<Type> Meaning

pie Displays the diagram as a pie chart

pie3d Displays the diagram as a 3D pie chart

stackedpie Displays the diagram as a stacked donut chart

donut Displays the diagram as a donut chart

donut3d Displays the diagram as a 3D donut chart

column or col Displays the diagram as a column chart

column3d or col3d Displays the diagram as a 3D column chart

bar Displays the diagram as a bar chart

bar3d Displays the diagram as a 3D bar chart

stackedbar Displays the diagram as a stacked bar chart

stackedcol Displays the diagram as a stacked col chart

treemap Displays the diagram as a treemap chart

bubble Displays the diagram as a bubble chart

timeline Displays the diagram as a timeline with the wvalues in
chronological order. Supersedes dygraph

dygraph Displays the diagram as timeline with the values in chronological

stackedtimeline
filledareatimeline
stackedareatimeline

stackedtimebar, timebar
groupedtimebar

order

Displays the diagram as a timeline with the wvalues in
chronological order with stacked values

Displays the diagram as a timeline with the wvalues in
chronological order with filled area

Displays the diagram as a timeline with the values in
chronological order with stacked values and filled area

Displays the diagram as stacked bars in chronological order
Displays the diagram as grouped bars with the values in
chronological order

map Displays the diagram as a geographical representation of the
location information in the records

table Displays the diagram as an exportable table

summary-table Displays the diagram as an exportable summarized table

speedometer Displays the diagram as a speedometer. It needs to define max

limit value("-max-limit="), and high("-medium-high=") and
low("-medium-low=") values for the medium range.

¢ For indicators which high values are ok and low values
are not ok configure the speedometer using: max limit



gauge

label
filledareatimeline
trend-label

kiviat

polar

scatter?2
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value > medium-high value > medium-low. In this

case:

— the range from 0 to medium-low is painted in red.

— the range from medium-low to medium-high is
painted in yellow.

— the range from medium-high to max limit value is
painted in green.

e For indicators which high values are nok and low
values are ok configure the speedometer using: max
limit value > medium-low >medium-high value:

— the range from 0 to medium-high is painted in green.

— the range from medium-high to medium-low is
painted in yellow

— the range from medium-low to max limit value is
painted in green.

At the end of the section there are some examples with
speedometer chart.

Displays the diagram as a simple gauge visialization
Displays the result in a text

Displays the result ina a filled area timeline
Displays the result in trend chart summary
Displays the result in a kiviat/radar diagram
Displays the result in a polar column diagram
Displays the result in a simple scatter plot

field [fieldN] can be one of the following elements:

« One of the fields contained in the query sourcetype.
« A function included in Table 3.

Table 3. <Function> Parameter Description
<function> Meaning
avg(fieldA) This function calculates the average value of the field specified in

median(fieldA)
max(fieldA)
min(fieldA)

sum(fieldA)

fieldA. Where fieldA is one of fields contained in the sourcetype.
This function calculates the median value of the field specified in
fieldA

This function calculates the maximun value of the field specified in
fieldA

This function calculates the minimun value of the field specified in
fieldA

This function sum the values of the field specified in fieldA



count(fieldA)
unique(fieldA)

avg_if(fieldA,
expression)

median_if(fieldA,

expression)

max_if(fieldA,
expression).

max_if(fieldA,
expression).

min_if(fieldA,
expression).

sum_if(fieldA,
expression)

count_if(fieldA,
expression)

unique_if(fieldA,
expression)
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This function count the number of events of the field specified in
fieldA or the primary key if no fieldA is specified

This function counts the unique occurrences number of the field
specified in fieldA or the primary key if no fieldA is specified

This function calculates the average value of the field specified in
fieldA when the expression defined is true. Available expressions are
the same as the ones used in where function

This function calculates the median value of the field specified in
fieldA when the expression defined is true. Available expressions are
the same as the ones used in where function
This function calculates the maximun value of the field specified in
fieldA when the expression defined is true. Available expressions are
the same as the ones used in where function

This function calculates the maximun value of the field specified in
fieldA when the expression defined is true. Available expressions are
the same as the ones used in where function

This function calculates the minimun value of the field specified in
fieldA when the expression defined is true. Available expressions are
the same as the ones used in where function

This function sum the values of the field specified in fieldA when the
expression defined is true. Available expressions are the same as the
ones used in where function

This function count the number of events of the field specified in
fieldA or the primary key if no fieldA is specified when the expression
defined is true. Available expressions are the same as the ones used in
where function

This function counts the unique occurrences number of the field
specified in fieldA or the primary key if no fieldA is specified when
the expression defined is true. Available expressions are the same as
the ones used in where function

o [fieldA operator fieldB] [as expressionName] which is an expression or group of expressions in
brackets, where:
— fieldA, fieldB can be:
« one of the fields included in sourcetype.
« numerical values
« afunction as described in Table 3.
— operator can be any of the following arithmetic operators included in Table 4.
— as expressionName it is an optional parameter to specify an alias for the expression
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Table 4. <Operator> Parameter Description
+ Addition
- Subtraction
i Multiplication
/ Division
Examples:

... | chart pie [acct-output-octets + acct-input-octets] as volume by rat-type

... | chart pie [acct-output-octets + acct-input-octets] by rat-type

... | chart pie [(acct-output-octets + acct-input-octets) * 5] by rat-type

... | chart pie [acct-output-octets + acct-input-octets] [(acct-output-octets + acct-input-
octets)/unique] by rat-type

field_By..field_ByN Represents the aggregation dimension. It can be:

« one of the fields contained in sourcetype.
« one of the reserved words specified below:
« carrier. This reserved word is used to aggregate by carrier and country.
« country. This reserved word is used to aggregate by country.
« device. This reserved word is used to aggregate by device type.
« uli-cell. This reserved word is used to aggregate by user location.

-height=num is used to set a fixed height for the chart, where num is the number of pixels. If this parameter is
not specified, default value will be used.

-width=num is used to set a fixed width for the chart, where num is the number of pixels. If this parameter is
not specified, default value will be used.

-legend=no is used to hide the chart legend. This will apply only to the following charts: pie, col, bar,
stackedbar, stackedcol and donut.

-ylabel=no is used to hide the y axis label.

-layout=tab | horizontal | vertical | gridWxH is used to decide how to represent the widgets when there are
multiple metrics (in tabs or horizontally).

-override-title=yes is used to override the title of the panel with the information coming from the KPI
definition (if defined).

-table=no is used to hide table containing chart's data.

Example:
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chart stackedbar3d volumedown volumeup by dpi-service -height=400 -width=400 -legend=no

Exampl

Examplel. Pie chart showing volumeup of the streaming records aggregated by apn for a complete day.

es

sourcetype=datastore.ps_streaming_records last_day | chart pie volumeup by apn

Query Input

Pivot

4 Time 25 Source

sourcetype-datastore. ps_streaming_records last_day | chart pie volumeup by apn

51.32M

200.84M

354.07M

967.68M
z.27G

154.75G

477.65G

- E

SUM( BEARER YOLUME
477.63G
15475G
2.27G
067 680
354070
200.84M
97.560M
51.32M
43.740
33.48M
25.15M
2081M
2.68M
2.34M
2.16M
1,890

595.13K,

Example 2. Bar chart showing volume up of the streaming records aggregated by apn for a complete day.

sourcetype=datastore.ps_streaming records from=2016-02-09T00:00:00 to=2016-02-09T23:59:59
| chart bar volumeup by apn

Query Input
8 Time

|'

|

I

o 46.

Pivot

2 Source

57G

sourcetype-datastore. ps_streaming_records from-2@16-02-09700:00:20 to-2016-02-09T23:59:5% | chart bar volumeup by apn

93.13G 13976 186.26G 232.83C 279.46 325.96C 372.53G 419,16 465.66C 512,236 558.79G

651.93C  £98.49C

SUM{ BEARER. VOLUMELP )

APN

B oo | J

SUM[ BEARER YOLUMI
628.94G
179.35G
235G
133G
477,660
287.67M
104.8M
107,530
53,89
42.480
41.82M
30.82M
15.56M
4.2am
2.03M
1.72M

1,041
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Example 3. Bar chart showing volume up of the streaming records aggregated by apn for a complete day.

sourcetype=datastore.ps_streaming_records from=2016-02-09T00:00:00 to=2016-02-09T23:59:59
| chart bubble volumeup by apn | head 5

# Time 2 Source | sourcetypesdatastore.ps streaming records from=2016-82-99T00:00:00 to=2016-02-09123:59:53 | chart bubble volumeup by apn | head 5

APN SUM( BEARER VOLUMEUFP |
628.94G
179,356
235G
133G

477.66M

diginet.mnc016.mec502. gprs.
e g o

Example 4. Map chart showing volume up of the browsing records aggregated by country for a complete day.

sourcetype=datastore.ps_browsing_records from=2016-02-09T00:00:00 t0=2016-02-09T23:59:59 |
chart map volumeup volumedown by country
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wa

Query Input Pivot
£ Time 22Source  sourcetype=datastore.ps_browsing_records from=2016-85-877T60:00:00 to=2016-85-87T23:59:59 | chart map volumeup volumedown by country ,%m =
SUM( BEARER.VOLUMEUP ) SUM( BEARER.VOLUMEDOWN ) P —
I
- \ OPERATOR COUNTRY  SUM{ BEARER VOLUMEUP )  SUM( BEAREF
Mapa  Saiélite N
| Not-Applicable 27566 14T
N
\
% UNITED STATES 550G 140.77G
b
! NORFOLKISLAND | 13.64K 95.21K
!
/ 2 SAUDI ARABIA 9.7k 3222¢
S i = o)
e Vi y GERMANY 532K 96.41K
/
¢ e \,\ Cana | |APAN 822 423K
g‘l < Mar e gering s UNITED KINGDOM | 628 5.2K
rrusia o A 4
Mar de Ojotsk
”L’\ SR
Kazajistin o
&A (\4 ¥ Mongolia o,
N o | p
& dpSen Mol ol
'
Turquia Tuvkm:mstﬁn “"f}u f"/ LT
(o on
H 5 China ders
mk & Mgamsm W
v . Mar de China! Pacifico =~ |
\( __Pakista Pl i Oriental Norte
ooy ¢ a4 S
Y omen (Birmanial; m
£
Suddn o Tailandia
) Golfode
olfo de Adén Mar Arébigo Bengala Vietnam Filipinas
onfrnl;ie"'
Eti ailandia.
auuana\ iopia oA vt 7 g AR
Laquedias Pt IR
Somal .
omalia 5 A [
Indonesia "\
Mar de Banda e ks
Mar e
Mgl mmne Y }
o - o
lozambique .’" B
r Mr del Coral H
Madagascar Océano i +
Indico alo I
Australia I
H
H
H

s Datoo de mapas 872016 Google. INEGI | Términoa de uao

Example 5. Speedometer showing average rebuffering time for the complete network in a day.

sourcetype=datastore.ps_streaming_records from=2016-02-09T00:00:00 to=2016-02-
097T23:59:59 | chart speedometer avg(rebuffering-time) -max-limit=70000 -medium-
high=50000 -medium-low=20000

Query Input Pivot
B Time S5 Source |sourcetype=datastore.ps streaming_records Trom=2016-02-99700;00: 08 t0=2016-02-99723:59:59 | chart speedameter avg(rebuffering-time) -max-limit=7000@ -medium-high=50008 -medium-1ou=20000 4|

CLOBAL

| | GLOBAL AVG( TCP REBUFFERING TIME |

v r
‘ . GLOBAL 23,56K
. v
N -
~ .
'
23.56K

Example 6. Temporal evolution of unique subscribers with streaming records.
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sourcetype=datastore.ps_streaming_records from=2016-02-09T00:00:00 to=2016-02-
09T23:59:59 | chart timeline unique

Query Input Pivot
£ Time Source | sourc etype-datastore.ps_streaming records from-2016-02-9T00:00:00 to-2016-82-09723:59:59 | chart timeline unique J LR =
~ 150K
=) £ Bxqort
£
o
& 1500 TIMESTAMP GLOBAL COUNT DISTINCT( BEARK
g
= 2016.02-00T00:00:00  GLOBAL 120.33K
=
5 14k
z 2016-02-00T0015:00  GLOBAL 10.3K
g
ERELS 2016.02-00T00:30:00  GLOBAL 103K
=
5
g 2016-02-00T0045:00  GLOBAL 03.83K
120k
2016-02-00T01:00:00  GLOBAL 86.53K
ok 2016-02-00T01:15:00  GLOBAL 79.08K
2016-02-00T0130:00  GLOBAL 165K
100K
2016-02-00T01:45:00  GLOBAL 645K
90K 2016-02-09T02:00:00 GLOBAL 57.02K
) 2016.0200T021500  GLOBAL 52.04K
80K
2016.02-00T0230:00  GLOBAL 47.36K
7oK 2016-02-09T02:45:00 GLOBAL 41.84K
2016.02-00T0300:00  GLOBAL 36.05K
60K,
2016-02-00T0315:00  GLOBAL 333K
S0k
2016.02-00T033000  GLOBAL 20.71K
o 2016-02-00T0345:00  GLOBAL 26.32K
2016-02-00T0400:00  GLOBAL 230K
30K
2016-02-00T0415:00  GLOBAL 21.48K
o 2016.02-00T0430:00  GLOBAL 19.54K
2016-02-00T0445:00  GLOBAL 17.90K -
10K C
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3.6.2 cdf

The Cumulative Distribution Function (CDF) shows the probability that a given field fieldName takes on a value
less than or equal to "x".

Syntax

cdf fieldName [by aggrFieldl ...[aggrFieldN]] {params num-buckets min-value
max-value} | {list vall ...[valN]} [-unique=yes | no] [-max-results=num]

Parameters

fieldName: The field on which the cdf will be calculated

Example:

... | edf acct-output-octets ...

by aggrFieldl ...[aggrFieldN]: Aggregates the results by aggrFieldl...aggrFieldN

Example:

... | edf acct-output-octets by APN ...
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params num-buckets min-value max-value: Sets the minimum and maximum values and the number of
buckets to calculate the probability distribution function.. Being:

num-buckets. The number of buckets to be used .
min-value. The minimum value.
max-value. The maximum value.

Example:

... | edf acct-output-octets parameters=3,0,9000
list vall...[fvalN]]: This parameter allows the buckets definition without the restriction of a uniform step value.
Being:

vall...[valN] The buckets that are to be used.

Example:

... | edf acct-output-octets list 10 100 400 5000 8000 9000

-unique=yes | no: When set to 'yes', instead of take into account all the selected field's events, will take into
account only the uniques selected fields's events. If this option is not present, it defaults to -unique=no

Example 1. Cumulative Distribution Function for the streaming volumeup

sourcetype=datastore.ps_streaming_records last_day | cdf volumeup -parameters=3,0,9000

N
)

i
n

“B@

3000

s TOTAL: 16
cifi 16

& Value jeount) Percentile  Valuzdcoun)
187.5 2 47647058
Er 27 49411764
5625 £l 5117.6470
750 20 52041176
937.5 30 54705882
1125 El 5647.0582
13125 2 5823.5294

1500 Es} 6000

1687.5 34 6150
10 1875 35 6300
" 20625 36 6450

"2 2250 E 6600
13 2437.5 38 6750
14 2625 El] 6000

= P 15 28125 40 7050

% - 16 3000 “ 7200

2 A 17 3 76470588235204 42 7350

] 18 3352.0411764705883 43 7500

19 I20.4117647058824 44 7650

20 3705.8923520411766 45 7800

2t 3882.3520411764707 | 46 7050

16 22 4058.623520411765 47 8100
14, 23 4235.004117647050 48 8250

24 4411.764705882352 48 8400
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3.6.3 pdf

The Probability Distribution Function (PDF) shows how the samples(%) are distributed among the different
possible values for a given field fieldName.

Syntax

pdf fieldName [by aggrFieldl ...[aggrFieldN]] {params num-buckets min-value
max-value} | {list vall ...[valN]} [-unique=yes | no] [-max-results=num]

Parameters
field Name: The table's field on which the PDF will be calculated

Example:

... | pdf acct-output-octets ...

by aggrFieldl ...[aggrFieldN]: Aggregates the results by aggrFieldl...aggrField N

Example:
... | pdf acct-output-octets by aggfl aggf?2 ...

params num-buckets min-value max-value: Sets the minimum and maximum values and the number of
buckets to calculate the probability distribution function.. Being:

o num-buckets. The number of buckets to be used .

e min-value. The minimum value.

e max-value. The maximum value.

Example:

... | pdf acct-output-octets params 3 0 9000
list vall...[valN]: This parameter allows the buckets definition without the restriction of a uniform step value.
Being:

e vall...[valN]. The buckets that are to be used.

Example:
... | pdf acct-output-octets list 10 100 400 5000 8000 9000

-unique=yes | no: When set to 'yes', instead of take into account all the selected field's events, will take into
account only the uniques selected fields's events. If this option is not present, it defaults to -unique=no
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Example:

. | pdf acct-output-octets params 3 0 9000 -unique=yes

-max-results=num: The max number of results (rows) that will be shown. By default num will be 200 events.

Maximum value for num can be 100.000 events.

Example:

... | pdf acct-output-octets params 3 0 9000 -unique=yes -max-results=500

Example :

PDF for the streaming volumeup

sourcetype=datastore.ps_streaming_records last_day | pdf volumeup -parameters=3,0,9000

Query Input Pivor
B/ Time 22 Source
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3.6.4 download

The download function executes the direct download of the query to an external file.

Syntax
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download

Example 1. Exportation of the clustering of users as per their streaming service characterization based on the
following indicators: tcp retransmissions, reproduction quality, rebuffering time and service access time.

from=2015-02-11T00:00:00 to=2015-02-11T23:59:59
sourcetype=datastore.pdu_streaming_records | pdf volumeup params 100 0 500000 |
download

B XML QUERY DATA_....csv

3.6.5 filter

The filter function displays a table with the chosen fields. This function cannot be used with others function
types.

Syntax
filter fieldl ... [field N]

fieldl...field N are table fields of the specified sourcetype.

Examples:

...| filter acct-input-octets rat-type ras-client

sourcetype=datastore.ps_streaming_records last_day | filter timestamp msisdn volumeup
volumedown
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Query Input | Pivot:

@Time S Sourte  sourcetypesdatastore.ps_streaming records last_day | filter timestamp msisdn wolumeup volumedown A
Timestamp Msisdn Volurmeup Wolumedown
2016-02-10T18:08:00 856.67K 2,80
2016-02-10718:07:57 14148 29256K
2016-02-10T18:07:57 191.16K 4871
2016-02-10T18:07:56 44K 837.04K
2016-02-10T18:07:56 748K 264k
2016-02-10T18:07:56 a14 66.93K
2016-02-10T18:07:55 12.96K 532.76K
2016-02-10T18:07:54 277k 48.52K,
2016-02-10T18:07:54 39K 66.28K
2016-02-10T18:07:53 2691K 486,33K
2016-02-10T18:07:53 265K 471.63K
2016-02-10718:07:53 24430 434.72K
2016-02-10T18:07:53 2268 483.18K
2016-02-10T18:07:53 162K 275,99K
2016-02-10T18:07:52 21275K, S4M
2016-02-10718:07:51 £.98K 227.81K
2016-02-10T18:07:50 26.32K 168
2016-02-10T18:07:49 141.56K 2,840
2016-02-10T18:07:43 816 K
2016-02-10T18:07:47 2385 £59.4K
2016-02-10T18:07:46 831K 180.86K
2016-02-10T18:07:45 23K 48.58K
2016-02-10T18:07:45 31K 55.8K
2016-02-10T18:07:45 664K 230.72K
2016-02-10T18:07:44 11780 A8318K

3.6.6 get-sessions

The get sessions function allows obtaining a session summary from a signaling based source. It lookup the
newest reference for a session, which is denoted by the subscriber and session identifiers.

Syntax
get-sessions -subscriber-field=subscriberField -session-field=sessionField [-

Jitter=jitter -offset-seek=offsetSeek -default-start-time-field=timestampField -
default-end-time-field=timestampField]

Parameters
-subcriber-field: Name of the subcriber id field.

Example:
-subscriber-field=bearer.msisdn

-session-field: Name of the session id field. It can also be specified as a list of fields

Example:
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-session-field=gtp.session-id

Example:

-session-field=gtp.field1,gtp.field2

-default-start-time-field: Field to consider for start session time. Set this if differs the event timestamp

Example:

-default-start-time-field=event.start-time

-default-end-time-field: Field to consider for end session time. Set this if differs the event timestamp

Example:

-default-end-time-field=event.stop-time

-jitter: Session jitter in seconds. Will be included in session start and end timestamps

Example:

-jitter=3600

-offset-seek: offset in seconds to considerer sessions messages which are not within the query from and to
Example

-offset-seek=7200

-promoted-fields: fields to show in the result. If any provided field doesn't exist, it will be discarded
Example

-promoted-fields=msisdn,imsi,apn

Example

from=2015-01-22T00:00:00 to=2015-01-22T23:59:59 sourcetype=datastore.ps_session_records
<msisdn>| get-sessions -subscriber-field=bearer.msisdn -session-field=gtp.session.id
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Session start time Session end time Msisdn Timestamp Imsi
2015-01-22T03:08:36 = 2015-01-22T09:58:52 2015-01-22T09:58:52 = 310
2015-01-22T03:08:21 = 2015-01-22T09:59:29 = 1: 2015-01-22T09:59:29 = 310
2015-01-22T00:05:23 | 2015-01-22T03:03:09 | 1: 2015-01-22T03:03:09 | 310
2015-01-22T00:02:56 = 2015-01-22T03:04:10 2015-01-22T03:04:10 310

Net flowid Apn Imeisv Packetsup Packet
GTP/0x7fb6813b6910 Oneplus One (864587021039480) 1 2
GTP/0x7f6e89af3560 Samsung T999 Galaxy S3 (353025050101330) 65 55
GTP/Ox7fb695724350 Oneplus One (864! 57 54
GTP/0x7fceeabdd230 Samsung T999 Galaxy S3 (353025050101330) 0 0

3.6.7 head

The head function limits the number of returned values in the performed query.

Syntax

head rows_number

rows_numaber is a number. This is the number of rows to be returned.

Examples:
.. | head 2

... | filter msisdn rat-type| head 2

Query Example 1: top 15 devices per average latency

sourcetype=datastore.ps_dns_records last_hour | chart bar avg(net.latency) by bearer.imeisv

head 15

Querylnput | Pivor

@Time B Souce  [sourcetype-datastore.ps_dns records lasi_hour | chart bar avg(net.latency) by bearer,insisy | head 15|

= -

£ i3 2K sk 10K 1K

Il SAMSUNG Galaxy Core Prime Duos G360H/DS (3596560698983501) Il ZTE MF65M (86289101 45749000)
I SONY Xperia Tipo ST21i (3545070591574219) [ NOKIA 301 (3583380545222508)
15 SONYERICSS ON LT18i Xperia Arc 5 1 M LENOVO A396 {8654890201645201)
M LENOVO A396 (8654890254974701) Ml SAMSUNG Galaxy Ace NXT Duos G313HZ {3555930637773101)
B SONYERICSS ON ST18i Xperia Ray (3527380528627964)

M SAMSUNG Galaxy Trend 2 Lite Duos G318HZ (DS (3524650764675201)
PLE iPhone 4 (0127440010677722)

9 SONY Xperia Go ST27i (3528910519412806)

SAMSUMG Galaxy Core Prime Duos G360H/DS (35965606980}
ZTE MFGSM (8628910145749000)

SAMSUNG Galaxy Trend 2 Lite Duos G318HZ/DS (3524650764
SONY Xperia Tipo ST21i (3548070591574213)

MNOKIA 301 (3583380545222508)

APPLE iPhane 4 (0127440010677722)

HUAWEI E220 (3589540091773000)

SONYERICSSOM LT1 8 ¥peria Arc S [3526000506552264)
Unknown handset (3589635488728901)

LENOVO A336 (8654830201648201)

SKING $9300 (86771501061509501)

LENOVO A396 (8654830254974701)

SAMSUNG Galaxy Ace NXT Duos G3123HZ (35559306377731 0/
SONY Xperia Go ST27i (352801051341 2806)

SONYERICSSON ST1 8 Xperia Ray (3527380528627964)
] »

12k 136 14K 15K 15K 17K
AVG(NETLATENCY)

HUAWEI E220 (3589540091773000)
91 SKING 59300 (8677 150106159501}
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3.6.8 heatmap

The heatmap function displays a heat map based on the type chosen through the different available fields in the
records.

Heat maps provide a graphical representation of the metrics in a map. The metric values are ed by colors
in different layers.

Syntax

heatmap [field [fieldN]] [order-by orderField [orderFieldN] [asc |desc]] [by groupbyField
[groupbyFieldN]] [-table=yes] [-results=num] [-gradient-type=num] [-single-layer=yes] [-formai-
results=yes]

Parameters

field..fieldN can be one of the following elements:

¢ One of the table fields specified in sourcetype.
¢ A function:
— avg(fieldA). This function calculates the average value of the field specified in fieldA.
— median(fieldA). This function calculates the median value of the field specified in fieldA.
— max(fieldA). This function calculates the maximun value of the field specified in fieldA.
— min(fieldA). This function calculates the minimun value of the field specified in fieldA.
— sum(fieldA). This function sum the values of the field specified in fieldA.
— count(fieldA). This function count the number of events of the field specified in fieldA or the
primary key if no fieldA is specified.
— unique(fieldA). This function counts the unique occurrences number of the field specified in fieldA
or the primary key if no fieldA is specified

[fieldA operator fieldB] [as expressionName]: an expression or group of expressions in brackets. Where:
fieldA, fieldB can be:

¢ one of the table fields specified in sourcetype.
e numerical values.
¢ a function:
— avg(fieldA). This function calculates the average value of the field specified in fieldA.
— median(fieldA). This function calculates the median value of the field specified in fieldA.
— max(fieldA). This function calculates the maximun value of the field specified in fieldA.
— min(fieldA). This function calculates the minimun value of the field specified in fieldA.
— sum(fieldA). This function sum the values of the field specified in fieldA.
— count(fieldA). This function count the number of events of the field specified in fieldA or the
primary key if no fieldA is specified.
— unique(fieldA). This function counts the unique occurrences number of the field specified in fieldA
or the primary key if no fieldA is specified

e operator can be any of the arithmetic operators: +, -, *, /
o as expressionName to specify an alias for the expression. This parameter is optional.

order-by orderField..orderFieldN [asc | desc]:
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to order results by an specific criteria. Being:
e orderField..orderField N must be one of the fields specified in the heatmap fields mentioned
° Zzzﬁesc.~ to specify if you want ascendant or descendant order. Optional. By default, order is
ascendant.
by groupByField..groupByFieldN: to create a multilayer heatmap by group-by fields.

-table=yes is used to show the result table. By default, the legend is hidden.

-results=num is the max number of results shown in the map. By default num will be 10.000 events. Maximum
value fornum can be 100.000 events. It can be used with "max" value.

-gradient-type=num is the type of colors used to represent the heatmap. By default num will be green to red.
Color values are:

O=red

1 =green

2 = blue

3 =yellow
4 = magenta
5 =cyan

-single-layer=yes this forces single-layer although groupByField(s) are present. By defauld, single-layer is
only active if no groupByField(s) are present.

-format-results=yes this forces the result table results to be formatted (ie: Volume in K, M, G or T). Disabled
by default.

Examples:
.. | heatmap [AVG(acct-input-octets)] as avgVolume order-by avgVolume -format-results=yes
... | heatmap unique -table=yes order-by unique desc -results=max

sourcetype=datastore.ps_session_records from=2016-02-10T17:16:32 to=2016-02-10T17:26:32 |
heatmap sum(volumeup) by rat-type-str uli-cell | head 10
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Query Input Pivot
£ Time 22Source  sourcetype=datastore.ps session records from=2016-85-87700:16:32 t0=2016-05-87723:26:32 | heatmap sum(volumeup) by demographics.city | head 10 = =
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3.6.9 kgi-chart

The kqi-chart is the function that allows the use of the precomputed reports in the Full Search Panel as part of a

query.

Syntax

kqi-chart type "path_to_the_kqi_report” ["path_to_other_kqi_report"[* by field_By [field_ByN] [-

height=num]

[-width=num]

[-legend=no]

[-table=no] [-ylabel=no] [-

layout=tab | horizontal |vertical |gridWxH] [-include-units=no] [-override-title=no] [-include-
thresholds=no] [-table-position=north | south |east | west]

Parameters

type can be one of the elements contained in Table 2

"path_to_the_kqi_report" is the path where the kqi report is stored. The available kqi report paths are automatically
visible and selectable in the on-line help once you have selected the data source and the kqi-chart operator.

e field_By..field_ByN can be:
— one of the table fields specified in sourcetype.
— one of the reserved words specified below:

« carrier. This reserved word is used to aggregate by carrier and country.
« country. This reserved word is used to aggregate by country.
« device. This reserved word is used to aggregate by device type.
« uli-cell. This reserved word is used to aggregate by user location.
e -height=num is used to set a fixed height for the chart, where num is the number of pixels. If this
parameter is not specified, default value will be used.
e -width=num is used to set a fixed width for the chart, where num is the number of pixels. If this
parameter is not specified, default value will be used.
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e -legend=no is used to hide the chart legend. This will apply only to the following charts: pie, col,
bar, stackedbar, stackedcol and donut.

e -table=no is used to hide table containing kqi-chart's data.

o -ylabel=no is used to hide the y axis label.

o -layout=tab | horizontal | vertical | gridWxH is used to decide how to represent the widgets
when there are multiple metrics (in tabs or horizontally).

e -override-title=yes is used to override the title of the panel with the information coming from the
KPI definition (if defined).

o -include-units=yes is used include units in all tooltips.

e -include-thresholds=yes is used include thresholds in the widgets. Defaults to true.

e -table-position=north | south |east | west is used to include the table in one of the given positions
when it is displayed. Defaults to east.

Example:

kqi-chart pie "/Axis-Network/GGSN/Total throughput" by ggsn -height=400 -width=400 -
legend=no

sourcetype=datastore.ps_signaling_records from=2016-02-11T17:27:51 to=2016-02-11T17:57:51 |
chart timeline "/ Subscriber / PDP Context Cut-off Ratio" | head 10

sourcetype=sourcetype=datastore.ps_signaling_records from=2016-02-11T17:27:51 t0=2016-02-
11T17:57:51 | chart timeline "/ Subscriber / PDP Context Cut-off Ratio” by APN -table=no | head
10

Per subscribers available indicators

/Subscriber/Bearer Creation Failure Ratio

/Subscriber/Bearer Creation Failure Ratio (Global)
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/Subscriber/Bearer Modification Failure Ratio
/Subscriber/DNS Host Name Resolution Failure Ratio
/Subscriber/DNS Host Name Resolution Time
/Subscriber/End-to-end Latency
/Subscriber/File Download and Upload Data Transfer Cut-off
/Subscriber/File Download and Upload Failure Ratio
/Subscriber/File Download and Upload IP Service Access Failure Ratio
/Subscriber/File Download and Upload IP Service Setup Time
/Subscriber/File Download and Upload Service Non-Accessibility
/Subscriber/File Download and Upload Setup Time
/Subscriber/File Download Effective Data Rate
/Subscriber/File Download Mean Data Rate
/Subscriber/File Download Session Time
/Subscriber/File Upload Effective Data Rate
/Subscriber/File Upload Mean Data Rate
/Subscriber/File Upload Session Time
/Subscriber/HTTP Mean Data Rate
/Subscriber/HTTP Peak Data Rate
/Subscriber/HTTP Session Failure Ratio
/Subscriber/HTTP Session Time
/Subscriber/Number of Videos
/Subscriber/PDP Context Creation Failure Ratio (Gn)
/Subscriber/PDP Context Creation Time (Gn)
/Subscriber/PDP Context Cut-off Ratio
/Subscriber/Session Creation Failure Ratio
/Subscriber/Session Creation Time
/Subscriber/Streaming Rebuffering Time

/Subscriber/Streaming Rebuffering Time Percentage



HPE OSS CEA 5.3 Datasources and functions 68
/Subscriber/Streaming Reproduction Quality
/Subscriber/TCP Retransmission Ratio
/Subscriber/TCP Round Trip Time (Client side)
/Subscriber/TCP Round Trip Time (Server side)
/Subscriber/Throughput as provided by the network (Mean Throughput)
/Subscriber/Throughput as provided by the network (Peak Throughput)
/Subscriber/Time to Stream Start
/Subscriber/Total Reproduction Time per Video
/Subscriber/Total Throughput
/Subscriber/Total Volume
/Subscriber/Total Volume (uplink+downlink)

/Subscriber/Video Stall per Video

3.6.10 kqi-heatmap

The kqgi-heatmap is the function that allows the use of the precomputed reports as part of a heat map.

Syntax

kqi-heatmap ["path_to_the_kqi_report” ["path_to_other_kqi_report"[*] [order-by
orderField [orderFieldN] [asc|desc]] [by groupbyField [groupbyFieldN]] [-
table=yes] [-results=num] [-gradient-type=num] [-single-layer=yes] [-format-
results=yes]

Parameters
order-by orderField..orderFieldN [asc | desc]: to order results by an specific criteria. Being:
e orderField..orderField N must be one of the fields specified in the heatmap fields mentioned
. ZZ?@esc: to specify if you want ascendant or descendant order. Optional. By default, order is
ascendant.
by groupByField..groupByFieldN: to create a multilayer heatmap by group-by fields.

-table=yes is used to show the result table. By default, the legend is hidden.

-results=num is the max number of results shown in the map. By default num will be 10.000 events. Maximum
value fornum can be 100.000 events. It can be used with "max" value.
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-gradient-type=num is the type of colors used to represent the heatmap. By default num will be green to red.
Color values are:

-single-layer=yes this forces single-layer although groupByField(s) are present. By defauld, single-layer is
only active if no groupByField(s) are present.

-format-results=yes this forces the result table results to be formatted (ie: Volume in K, M, G or T). Disabled
by default.

Example

... | kqi-heatmap "/Axis-Location/City/Total throughput" -format-results=yes

Example

sourcetype=datastore.ps_session_records from=2016-05-07T00:00:00 t0o=2016-05-07T23:10:59 |

heatmap "/Subscriber/Mean Downlink Throughput as provided by the network" by bearer.apn
demographics.city -table=no

Query Input Pivot

£ Time 22 Source | |sourcetype-datastere.ps_session records from-2016-05-87180:00:80 to-2016-85-07723:10:59 | heatmap "/Subscriber/Mean Downlink Throughput as provided by the network™ by bearer.apn = Q Search
demographics.city -table=no| 2
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3.6.11 ladder

The ladder function provides a graphical representation of a ladder diagram by using the messages present in the
records. It is aimed to troubleshooting representation of the signaling messages
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Syntax
Ladder
Examples

from=2016-02-02T00:00:00 to=2016-02-02T00:14:59 sourcetype=datastore.ps_signaling_records
<msisdn> | ladder

Hode1 Hade2 " Mode3 Hoded

Hodet Hode2 Model Hoded

Note that ladder may be interesting for a specific user. Each arrow represents a signaling message from one node
to another node. By over hovering each arrow the details of the message will pop up as shown in the next figure:

>
[Message

lequest [ ]
|CreatePdpResponse

esponse [Timestamp:
2015-02-02700:03:04

lequest Uattributes:

bearer.imsi:

gtp.version: 1

net.flowid: GTP/0x14ddb6050
bearer.apn: phone
bearer.imeisv:
bearer.user-ip:
event.timestamp: 2015-02-02700:03:04
igtp.ggsn-u:

gtp.ggsn-c:

gtp.sgsn-c:

gtp.sgsn-u:

3.6.12 ladder-tree

The ladder-tree function will provide a graphical representation of a ladder diagram and a summarize table by
using the messages present in the records. By each table entry, after click, a tree with transaction details will be
shown

Syntax

ladder-tree
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Example

from=2016-02-02T00:00:00 to=2016-02-02T00:14:59 sourcetype=datastore.ps_signaling_records
xxxxx | ladder-tree

= =
3¢ N Timestamp Event text Gtp src Gtp dst Gtpversion Gtp cause
reatePdpRequest
2015-02-02T00:13:40 CreatePdpResponse . 1 User authenticatiq
(reatePdpRequest [ 4111
2015-02-02T00:14:12 CreatePdpResponse . 1 User authenticatid

3.6.13 map

The map function provides a geographical representation of the location information in the records.
Syntax
map [by uli-cell] [-table-position=north | south |east | west]
Parameters
by uli-cell: to use cell info in order to geolocate the event.

-table-position=north | south |east | west is used to include the table in one of the given positions when it is
displayed. Defaults to east.

Example:
from=2016-02-11T17:41:16 to=2016-02-11T18:11:16

sourcetype=datastore.ps_browsing_records | chart map
[SUM(volumeup)+SUM(volumedown)] as Volume by uli-cell
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Query Input Pivot
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3.6.14 multi-source

The Multi Source function allows to show information from different data sources when they have a common
field with a specific value.

This function can be used for example to see all the information for a specific MSISDN in different data sources.
Syntax

maulti-source tablel ...[tableN] -fieldname=fieldTablel,...,fieldTableN -
fieldvalue=value [-columnfield=columnl,...,columnN] [-charttype=table | ladder]

Parameters

table2 ...[tableN]: The tables where the query will be performed sourcetype table in addition to the one
specified in the sourcetype option. Clarification: tablel would be the table defined in the sourcetype option.

Example:
... sourcetype = datastore.radius | multi-source datastore.mme ...

-fieldname=fieldTablel,...,fieldTableN: The name of the field to be filtered For each corresponding table.
They can have different names but must represent the same field. fieldTablel is the field associated to the table
defined in sourcetype option, fieldTable2 is the field associated to table2 and so on...

Example:

... sourcetype = datastore.radius | multi-source datastore.mme -fieldname=calling-station-
id,msisdn ...

-fieldvalue=value: The value to be filtered for the defined tables
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Example:

sourcetype=datastore.radius | multi-source datastore.mme -fieldname=calling-station-id,msisdn -
fieldvalue=34651xxxxxx

-columnfield=columnl,...,columnN: Optional. A comma separated list of additional columns(of any of the
selected tables) to be shown in the multi-source table when charttype=table. Note that configuring this field any
other configuration will be discarded

Example:

sourcetype=datastore.radius | multi-source datastore.pcrf -fieldname=calling-station-id,msisdn -
fieldvalue=34651xxxxxx -columnfield=acct-output-octets,framed-ip-address,full-name,acct-session-
time,id

-charttype=table | ladder: Optional. When set to table it will show a table with the results of the query. When
set to ladder it will show a ladder + table with the results of the query. Ladder will only work when gui hint
config files are properly configured. When this option is not present it defaults to -charttype=table

Example:
from=2015-01-22T00:00:00 to=2015-01-22T23:59:59 sourcetype=datastore.session_records | multi-

source datastore.pdu_dns_records -fieldname=msisdn,msisdn -fieldvalue=<msisdn>-
charttype=table

3.6.15 network

The network function will display the network by auto-discovering it through the different available fields in the
records.

Syntax
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network type [-path=path] field [fieldN] [order-by orderField [orderFieldN]
[asc | desc]]

Parameters

type can be one of the following elements:

rgraph. Displays the network as an RGraph. This is the default representation if no type is specified
in the command line.

hypertree. Displays the network as a hypertree.

treemap. Displays the network as a treemap.

spacetree. Displays the network as a tree.

Example:
... | network treemap
-path=pathFields can be used to show the nodes and connections in network representation.

pathFields can be one of the table fields specified in sourcetype separated by ">" with no
blank spaces.

Example: Representation of the volume transferred between sgsn and ggsn nodes.
... | network -path=38gpp-sgsn-address>ras-client SUM(acct-input-octets)
field..field N can be one of the following elements:

o one of the table fields specified in sourcetype.
¢ a function:

— avg(fieldA). This function calculates the average value of the field specified in fieldA.

— median(fieldA). This function calculates the median value of the field specified in fieldA.

— max(fieldA). This function calculates the maximun value of the field specified in fieldA.

— min(fieldA). This function calculates the minimun value of the field specified in fieldA.

— sum(fieldA). This function sum the values of the field specified in fieldA.

— count(fieldA). This function count the number of events of the field specified in fieldA or the
primary key if no fieldA is specified.

— unique(fieldA). This function counts the unique occurrences number of the field specified in fieldA
or the primary key if no fieldA is specified.

— avg_if(fieldA, expression). This function calculates the average value of the field specified in
fieldA when the expression defined is true. Available expressions are the same as the ones used in
where function

— median_if(fieldA, expression). This function calculates the median value of the field specified in
fieldA when the expression defined is true. Available expressions are the same as the ones used in
where function

— max_if(fieldA, expression). This function calculates the maximun value of the field specified in
fieldA when the expression defined is true. Available expressions are the same as the ones used in
where function

— min_if(fieldA, expression). This function calculates the minimun value of the field specified in
fieldA when the expression defined is true. Available expressions are the same as the ones used in
where function

— sum_if(fieldA, expression). This function sum the values of the field specified in fieldA when the
expression defined is true. Available expressions are the same as the ones used in where function

— count_if(fieldA, expression). This function count the number of events of the field specified in
fieldA or the primary key if no fieldA is specified when the expression defined is true. Available
expressions are the same as the ones used in where function
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— unique_if(fieldA, expression). This function counts the unique occurrences number of the field
specified in fieldA or the primary key if no fieldA is specified when the expression defined is true.
Available expressions are the same as the ones used in where function

e [fieldA operator fieldB] [as expressionName] : an expression or group of expressions in
brackets.

— fieldA, fieldB can be one of the following elements:

one of the table fields specified in sourcetype.

numerical values.

a function:
avg(fieldA). This function calculates the average value of the field
specified in fieldA.
median(fieldA). This function calculates the median value of the field
specified in fieldA.
max(fieldA). This function calculates the maximun value of the field
specified in fieldA.
min(fieldA). This function calculates the minimun value of the field
specified in fieldA.
sum(fieldA). This function sum the values of the field specified in
fieldA.
count(fieldA). This function count the number of events of the field
specified in fieldA or the primary key if no fieldA is specified.
unique(fieldA). This function counts the unique occurrences number
of the field specified in fieldA or the primary key if no fieldA is
specified.
avg_if(fieldA, expression). This function calculates the average value
of the field specified in fieldA when the expression defined is true.
Available expressions are the same as the ones used in where
function
median_if(fieldA, expression). This function calculates the median
value of the field specified in fieldA when the expression defined is
true. Available expressions are the same as the ones used in where
function
max_if(fieldA, expression). This function calculates the maximun
value of the field specified in fieldA when the expression defined is
true. Available expressions are the same as the ones used in where
function
min_if(fieldA, expression). This function calculates the minimun
value of the field specified in fieldA when the expression defined is
true. Available expressions are the same as the ones used in where
function
sum_if(fieldA, expression). This function sum the values of the field
specified in fieldA when the expression defined is true. Available
expressions are the same as the ones used in where function
count_if(fieldA, expression). This function count the number of events
of the field specified in fieldA or the primary key if no fieldA is
specified when the expression defined is true. Available expressions
are the same as the ones used in where function
unique_if(fieldA, expression). This function counts the unique
occurrences number of the field specified in fieldA or the primary key
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if no fieldA is specified when the expression defined is true. Available
expressions are the same as the ones used in where function

— operator can be any of the arithmetic operators: +, -, *, /
— as expressionName: to specify an alias for the expression. This parameter is optional.

Examples:

... | network [avg(acct-output-octets) + avg(acct-input-octets)] as avgVol order-by avgVol desc
... | network [avg(acct-output-octets) / 3] as avgVolThird order-by avgVolThird desc
order-by orderField..orderFieldN [asc | desc]: to order results by an specific criteria. Being:

o orderField..orderFieldN must be one of the fields specified in the network fields mentioned above.
e asc|desc: to specify if you want ascendant or descendant order. Optional. By default, order is
ascendant.

Example:

... | network [AVG(acct-input-octets) * 4] as avg4Times order-by avg4Times

3.6.16 pivot-table

The pivot-table function will display a pivot table with the rows and columns passed as group by parameters.
Syntax

pivot-table field [fieldN] by field_Row_By [field_Row_ByN] and field_Column_By
[field_Column_ByN]

Parameters
field [fieldN] can be one of the following elements:

o One of the fields contained in the query sourcetype.
¢ A function included in Table 3.

Table 5. <Function> Parameter Description
<function> Meaning
avg(fieldA) This function calculates the average value of the field

specified in fieldA. Where fieldA is one of fields
contained in the sourcetype.

median(fieldA) This function calculates the median value of the field
specified in fieldA

max(fieldA) This function calculates the maximun value of the field
specified in fieldA

min(fieldA) This function calculates the minimun value of the field
specified in fieldA

sum(fieldA) This function sum the values of the field specified in

fieldA
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count(fieldA) This function count the number of events of the field
specified in fieldA or the primary key if no fieldA is
specified

unique(fieldA) This function counts the unique occurrences number of

the field specified in fieldA or the primary key if no
fieldA is specified

o [fieldA operator fieldB] [as expressionName] which is an expression or group of expressions in
brackets, where:
— fieldA, fieldB can be:
« one of the fields included in sourcetype.
« numerical values
« a function as described in Table 3.
— operator can be any of the following arithmetic operators included in Table 4
— as expressionName it is an optional parameter to specify an alias for the expression

Table 6. <operator> Parameter Description
<operator> Meaning
+ Addition
- Subtraction
= Multiplication
/ Division
Examples

... | pivot-table [acct-output-octets + acct-input-octets] as volume by country and rat-type
... | pivot-table [acct-output-octets + acct-input-octets] by rat-type
... | pivot-table [(acct-output-octets + acct-input-octets) * 5] by rat-type

... | pivot-table [acct-output-octets + acct-input-octets] [(acct-output-octets + acct-input-
octets)/unique] by rat-type

from=2016-02-11T17:45:45 to=2016-02-11T18:15:45 sourcetype=datastore.ps_signaling_records |
pivot-table avg(duration) by bearer.apn and bearer.rat-type
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B Time B2 Source  From=2@16-@2-11T17:45:45 t0=2016-@2-11T15:15:45 sourcetype=datastore.ps_signaling_records | pivot-table avg(duration) by bearer.apn and bearer.rat-type ; Q Search
EUTRAR [6) GERAN (2) UTRAN (1)
AVG( GTP.DURATION ) AVG( GTP.DURATION ) AVG( GTP DURATION ) AVG[ GTP DURATION )
1.39M 2.20M 449M 2.85M
515K
11.52M 22.21M
602.78K 633
432
18.39M 22.57M
1.14M 321M
1.45M 560.86K
1,040 319M 409.20K
992.88K 1.95M 627 62K
1,01k
523.91K 148.16K
496.34K
1.07K
3.87K
59,661
111M
1.26M 1AM
1421
227M
48.72M
9u4.29K, 23.17K 51.38K
86.94K 24213 298.63K
5371 54.310
1.06M 12.54M 21,290

3.6.17 unique

The unique function will return the number of unique keys for the given time range after all filters have been
applied.

Syntax
unique [field]
field is one of the table field specified in sourcetype. This field is used for aggregation.

Example: Number unique users per APN.

from=2016-02-11T17:45:45 to=2016-02-11T18:15:45 sourcetype=datastore.ps_signaling_records |
unique apn
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Apn Count distinct{ bearer msisdn )

3

3.6.18 where

The where command allows to specify the conditions to perform the search.

Syntax
where condition
Parameters
condition can be one of the following elements:

1. fieldA operator conditionA

. fieldA is one of the table field specified in sourcetype.
« operator can be any of the following operators:
- <(less than)
(greater than)
- <= (less than or equal)
- >=(greater than or equal)
- = (equal)
- I=(not equal)
- starts-with (starts with for strings)
- Istarts-with (not starts with for strings)
- ends-with (ends with for strings)
- lends-with (not ends for strings)
- contains (contains for strings)
- Icontains (not contains for strings)
« conditionA can be:
- an alphanumeric value. For example:

... | where rat-type =6

— adecorated or translated value. For example:
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... | where rat-type = UTRAN

- asubstring of the value in quotes (can contain blank spaces). For example:

... | where device = "Apple iPhone 5"

,: "

... | where imsi

2. fieldA in conditionA conditionN

« fieldA can be:
- one of the table field specified in sourcetype.
one of the following reserved words.
carrier. to filter by carrier.
country. to filter by country.
device. to filter by device type.
— uli-cell. to filter by user location.

« conditionA..conditionN are alphanumeric values. For example:

... | where rat-type in 6 4

3.6.19 reduce

Sometimes it is not enough to perform a simple operation to get some reports but further complexity needs to be
added to the query.

The Reduce function provides a great flexibility for the combination of different indicators and expressions to
get complex KPI reports.

Syntax

| reduce \[ $expression \] [as $expressionName]? [by [$dimension]+]? [-
summarization=§sumFunc -time-window=3§TIME WINDOW ]¢

Parameters
Sexpression: This is the Reducer expression.

o Expression have the following syntax:
e [$aggregationFunction($expression) ]? [$operator]? [$columnOperation]?
[ )
o Where:
— $aggregationFunction: It is an aggregation function:
e SUM,AVG,MAX,MIN.
— $expression: Expression created by some prior function. E.g: chart
— $operator: Some operator such us ‘+, <=, “*’_ />, Note: you can also use mole operators such as
‘safediv, min($elementl, $element2), etc.
— $columnOperation: It is an operation performed over columns instead of rows. There are several
ones (explained later):
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. UNIQUE
« BUCKET UNIQUE
« PERCENTAGE

« PERCENTILE

SexpressionName: Expression name to be used in widgets and result tables
Sdimension: Dimension(s) used to compose new response.
STIME_WINDOW: time-window in the same format as timeslice parameter.
$sumFunc: [ SUM | AVG | MAX | MAX_BUCKET | MIN | MIN_BUCKET]

Reduce concept

This section describes how to use reduce operations in MOLE. Reduce operations are in charge of perform both
merge and summarization operations over records already aggregated (i.e records returned by some query)

From now on, query response will be named as RESPONSE and reduce-function response as REDUCTION.
Example of RESPONSE (when we do not use reduce clause):
sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:59 | where

bearer.rat-type-str I="" | chart col [SUM(volume-down) + SUM(volume-up)] as totalVolume by
bearer.rat-type-str

E]

Example of REDUCTION:

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:59 | where
bearer.rat-type-str I="" | chart col [SUM(volume-down) + SUM(volume-up)] as totalVolume by
bearer.msisdn bearer.rat-type-sir | reduce [SUM(totalVolume) / UNIQUE(bearer.msisdn)] as
volumePerUser by bearer.rat-type-str
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...............
I EUTRAN
W MIXED
2
-

There are 3 different kind of reductions:

o One Dimension and One Value: The REDUCTION will be one row with format “TOTAL-VALUE”
and it will be the result of combining the different operations defined in the reduce-function. In order
to get this reduction, “by” clause must not be defined. For example:

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:59 | where
bearer.rat-type-str I="" | chart col [SUM(volume-down) + SUM(volume-up)] as totalVolume by
bearer.msisdn bearer.rat-type-sir | reduce [SUM(totalVolume) / UNIQUE(bearer.msisdn)] as
volumePerUser

Query Input Pivot
Time  sourcetype=datastore session_records from=2014-12-14T00:00-00 to=2014-12-14T23:59:59 | where bearer rat-type-str I= " | chart col [SUM(volume-down) + SUM(vol las by bearer msisdn bearer rat-type-str | reduce [SUM(totalVolume) / UNIQUE (bearer msisdn)] [2) (=
type ! type [ pll y yp
61 M Final result Volumeperuser
TOTAL 270.98M

5 :
_% 26226 M i

sz

.

—

-

-

-

-

s

sem
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e Combining dimensions: The REDUCTION will be one row per each defined new dimension in
REDUCTION. New dimensions are created if “by” clause has less dimensions than chart function
and then new metrics are created for each of them. For example:

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:59 | where
bearer.rat-type-str I="" | chart col [SUM(volume-down) + SUM(volume-up)] as totalVolume by
bearer.rat-type-str bearer.apn | reduce [SUM(totalVolume) | as volumePerApn by bearer.apn

In this case, note that bearer.rat-type-str dimension has been removed and thus each column represents one apn.

Query Input Pivot

E2Time  sourcetype=datastore. session_records from=2014-12-14T00:00-00 to=2014-12-14T23:59:58 | where bearer rat-type-str I= ™" | chart col [SUM(volume-down) + SUM(volume-up]] as by bearer rat-type-str bearer. apn | reduce [SUM(totalVolume) ] as volumePerApn by bearer.a

546T - Apn

48T

14T

e
§2e B 295 ar@ allpga¥acef R 9oy, 0ng TR g TIoL0L T YU,

e Timelines: The REDUCTION will be presented as a timeline, that is, each record will contain some
period representing some bucket. For example:

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | where
bearer.rat-type-str I="" | chart hedygraph [SUM(volume-down) + SUM(volume-up)] as

totalVolume by bearer.msisdn bearer.rat-type-str | reduce [SUM(totalVolume) /
BUCKET UNIQUE(bearer.msisdn) | as volumePerUser by timestamp

8 Time | [sourcetype=datastore sesslon_records from=2014-12-14T00-00.00 t0=2014-12-14T23 5958 | where bearer at-ype-str 1= ™ | charl hedygraph [SUM{vakume-domn) + SUM(vokume-up) as ttalValume by bearer msiscn beare ro-ype-str | reduce [SUM{otalVolume) / BUCKET UNIQUL a =
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Timelines can be summarized using the parameter —time-window (explained later). This is just an example:

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | where
bearer.rat-type-str I="" | chart hedygraph [SUM(volume-down) + SUM(volume-up)] as
totalVolume by bearer.msisdn bearer.rat-type-str | reduce [SUM(totalVolume) /

BUCKET _UNIQUE(bearer.msisdn) | as volumePerUser by timestamp -time-window=01:00:00 -
summarization=SUM

Queryinput | Pivot

£2Time  SOUTCetype=datastore session_records from=2014-12-14T00:00-00 to=2014-12-14T23:59:58 | where bearer rat-type-str != "" | chart hedygraph [SUM(volume-dawn) + SUM(volume-up)] as totalVolume by bearer msisdn bearer rat-ty pe-str | reduce [SUM totalVolume) / BUCKET_UNIQUE E

o 47
z GLOBAL
01:00:00 14 Dec 2014: 451.29 M

T mw .. Global Volumeperuser

—

GLOBAL  44331M
429.15M

GLOBAL  451.20M
. GLOBAL  375.04M
40531 M
GLOBAL  34473M
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

GLOBAL

GLOBAL
GLOBAL | 18843M
GLOBAL  196.88M
21455 M
GLOBAL  13.14M
Fp— 125.01 M
I GLOBAL 2501

GLOBAL  152.83M
166.89M GLOBAL | 291.01M
GLOBAL | 417.16M
143.05M

GLOBAL  43495M

GLOBAL  42204M

ne2 M
14.Dec

02:00 04:00 06:00 0s:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
GLOBAL  416.83M

1214T23:00:0

Reduce stages

Reduce function can be explained in several stages:
1° Calculation of “Filter operations”:

o Filter operations are those ones that do not create new metrics and dimensions but only filter records
by using some filter type. Nowadays, there are two filter operations:
— TOP(Sindicator,$numberOfElements, $summarizationFunction, $otherCategory, $dimensionList):
« It calculates tops for the defined $indicator.
« Number of tops is defined by $numberOfElements.
« $summarizationFunction is used to aggregate values for different records (useful for timelines as
you want to know the aggregated value).
« $otherCategory is used to group non-top elements in one record.
« $dimensionList: It is useful to define over which dimensions you want to extract tops.
— BOTTOM($indicator,$numberOfElements,$summarizationFunction, $otherCategory,
$dimensionList):
« Calculates bottoms for the defined $indicator.
« Number of bottoms is defined by $numberOfElements.
« $summarizationFunction is used to aggregate values for different records (useful for timelines).
« $otherCategory is used to group non- bottoms elements in one record.
$dimensionList: It is useful to define over which dimensions you want to extract bottoms.

2° Calculation of “Column operations”:
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e Column operations are those ones that create some value based on the values for some column of

RESPONSE. Nowadays, there are three:

— UNIQUE(columnl, $dimensions) = Compute the unique values for columnl over the defined
$dimensions. If no dimensions are defined, there will be only a GLOBAL dimension. This
operation adds an extra column containing the unique result.

— BUCKET_UNIQUE (columnl, $dimensions) = Compute the unique values for columnl over the
defined $dimensions in each bucket. If no dimensions are defined, there will be only an only
dimension named GLOBAL. It needs to be a timeline RESPONSE. This operation adds an extra
column containing the unique result.

— PERCENTAGE(columnl) - Compute the percentage of each column value over the total column
value (that is, the sum of all values for columnl). This operation replaces columnl by the new
value.

— BUCKET_PERCENTAGE (columnl) = (note: same as prior one) Compute the percentage for
each column value for each bucket. It needs to be a timeline RESPONSE. This operation replaces
columnl by the new value.

— PERCENTILE(columnl, $percentileNumber, $dimensions) : Computes the percentile specified by
$percentileNumber (e.g 95) for the defined dimensions. This operation returns only the record
representing the defined percentile.

— BUCKET_PERCENTILE(columnl, $percentileNumber, $dimensions) : Computes the percentile
specified by $percentileNumber (e.g 95) for the defined dimensions in each bucket. It needs to be a
timeline RESPONSE. This operation returns only the record representing the defined percentile.

3° Aggregation of each function within the REDUCTION expression (e.g SUM(eventCount)).

e Each RESPONSE formula will be aggregated (e.g SELECT [ COUNT(message-type)] as
eventCount ) by the defined aggregation function (e.g REDUCE [ SUM(eventCount)] ).
¢ Available aggregations:
— SUM -> Sum all values for each dimension
— AVG -> Average of all values for each dimension
— MAX -> Max of all values for each dimension
— MIN -> Min of all values for each dimension

4° Formula evaluation

o Formula defined in reduce-function will be applied for each aggregated record and column operations
(if any).

5° Summarization of response created in step 3 (Only if —time-window is defined).

e When a time-window is defined in a timeline RESPONSE, REDUCTION is summarized using —
time-window param. It is important to notice that RESPONSE timeslice must be less than
REDUCTION time-window.

¢ Available aggregations:

— SUM -> Sum all values for each dimension

— AVG -> Average of all values for each dimension

— MAX -> Max of all values for each dimension

— MIN -> Min of all values for each dimension

— MAX_BUCKET -> Same as MAX but it keeps as dimension the bucket where the max has been
found for each dimension. An example will be shown later.

— MIN_BUCKET -> Same as MIN but it keeps as dimension the bucket where the min has been
found for each dimension. An example will be shown later.

Reduce dimension semantic
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Special attention must be paid in how to combine dimensions. That is, there are no lots of restrictions in how to
define “by” clause and $dimension parameter for column/filter operations. That is, you can combine dimensions
as whatever you want (*) just knowing what is the meaning of such combination.

In order to explain this, dimension combinations are done in a simple result table:

ras-client apn Total Volume
GGSN1 PREPAID 4TB
GGSN1 POSTPAID 2TB
GGSN2 PREPAID 5TB
GGSN3 PREPAID 3TB
GGSN4 POSTPAID 4TB

Prior table could be obtained by this chart function:

| chart summary-table [ SUM(volume) ] as totalVVolume by ras-client apn

Now, if you want to calculate the top 1 Ras-Client, you can use reduce like this:

| reduce [ TOP(totalVVolume, 1, SUM, , ras-client apn) ] as topOne by ras-client apn

In this operation, reduce will sum all total volume’s for each RAS-CLIENT and APN and will return this result:

ras-client apn Total Volume
GGSN2 PREPAID 5TB

As you can see, we have defined dimensions ras-client and apn twice in order to get a meaningful result:

e Once in TOP operation
e Once in “by” clause.

Normally, dimensions for column/filter operations and reduce dimensions will be the same, just note that
sometimes you can “play” with this in order to get whatever you want.

In later sections you will fine each operation sintax.

(*) There is an important restriction for filter operations: “by” clause in reduce must preserve the same
dimensions as the response coming from another function (e.g chart). This restriction is caused by the fact that
filter operations neither modify dimensions nor metrics.

Reduce filter operations

TOP Function Examples:
- Examplel: Calculate top-10 APNs by volume. As this indicator is a sum, use SUM as summarization function.
sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | where bearer.apn

1="""| chart hcdygraph [SUM(volume-down) + SUM(volume-up)] as totalVVolume by bearer.apn -table=false |
reduce [TOP(totalVVolume, 10, SUM, , bearer.apn)] by bearer.apn
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Query Input Pivot

mTime  sourcelype=datastore session_recosds from=2014-12-14T00:00:00 10=2014-12-14T23:56:58 | where bearer.apn |= " | chart hedygragh [SUM(volume-down) + SUM(volume-up)] a5 tetalVolume by bearer apn table=false | reduce [TOP(totalVolume. 10, SUM, . beares apa)] by bearer apr m =

e Example2: Calculate top-10 APNs and group non-top ones in a record named OTHER

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | where
bearer.apn !="" | chart hedygraph [SUM(volume-down) + SUM(volume-up)] as totalVolume by
bearer.apn -table=false | reduce [TOP(totalVolume, 10, SUM, OTHER , bearer.apn)] by

bearer.apn

e Example3: Calculate top-10 individual contributors by volume. As this indicator is a sum, use SUM
as summarization function.

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | chart
col [SUM(volume-down) + SUM(volume-up)] as totalVolume by bearer.msisdn -table=false |
reduce [TOP(totalVolume, 10, SUM, ,bearer.msisdn)] by bearer.msisdn

Query Input Fivot

B8 Time  sourcelype=datasiore session reconds from=2014.12-14T00.00 0D 10=2014-12-14T23 59 56 | where bearer apn = ™| chast col [SUM(volume-down) + SUMvolume up}] a3 tolalskume by bearer msisdn table=false | reduce. [TOPtotalVolume, 10, SUM, bearer msisdn)] by bearer msk | asearcn |

M 9999
I 99991372/6a3e0b53237
I 959900531 1ab5c579482
B 9999399005483d2905¢d
B 999969943 3dbfa0b7e02

99997684179(7a45a3bl

999972340deela1 95145
I 9999B686077e640706ba
I 99990¢354256a099d570
I 999969cR0c48a1 51 bebiy

BOTTOM Function Examples: It can be used prior queries by replacing TOP by BOTTOM.
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Note: For filter operations, “chart by” and “reduce by clauses must have the same dimensions. For example:

chart hcdygraph [SUM(volume-down) + SUM(volume-up)] as total\VVolume by bearer.apn -table=false | reduce
[TOP(totalVVolume, 10, SUM, OTHER , bearer.apn)] by bearer.apn

Reduce column operations

e UNIQUE:
o Get the volume for each user and then sum it and divide it by unique users in that response:
— Get the volume for each user:
« chart summary-table [SUM(volume-down) + SUM(volume-up)] as totalVVolume by
bearer.msisdn
— Then sumiit:
« chart summary-table [SUM(volume-down) + SUM(volume-up)] as totalVVolume by
bearer.msisdn | reduce [SUM(totalVolume)]
— And divide it by unique users:
« chart summary-table [SUM(volume-down) + SUM(volume-up)] as totalVVolume by
bearer.msisdn | reduce [SUM(totalVolume) / UNIQUE(bearer.msisdn)]
o Result:

t0=2014-12-14T25:59'58 | chart summary-table: [SUM(volume-dawn) + SUMjvolume-up] s totalVelume by bearer msisdn table=false | reduce [SUMitotalVolume)  UNIQUE bearer msisdn)] w

e BUCKET_UNIQUE:

Get the volume divided by unique users per APN each 15 minutes and sum that result each 15 minutes.

o Get the volume divided by unique users per APN:
— chart hcdygraph [(SUM(volume-down) + SUM(volume-up)) / UNIQUE(bearer.apn) ] as
totalVolumeByUser by bearer.apn
¢ And sum that result each 15 minutes
— chart hcdygraph [(SUM(volume-down) + SUM(volume-up)) / UNIQUE(bearer.apn) ] as
totalVolumeByUser by bearer.apn | reduce [ SUM(totalVolumeByUser)] by timestamp

Result:

51

e PERCENTILE:
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Get the volume divided by unique users for each APN and return the value which represents the percentile 95:

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | chart
summary-table [(SUM(volume-down) + SUM(volume-up)) / UNIQUE(bearer.apn) | as
totalVolumeByUser by bearer.apn | reduce [ PERCENTILE(totalVolumeByUser, 95)]

otastrs o recods rom=2014-2-4TOD 0000 t6=2014-12-1T23 59581 cha semmanytsde [(SUMvolme-Gonm) = SUM velums-up) / UNIQUE sarsr.sp 5 otV By s b bsare ape | reducs | PERCENTILE ftalolumsBy Ussr, 55 ==

e BUCKET_PERCENTILE:

For each 15 minutes, get the volume divided by unique users for each APN and return the value which
represents the percentile 95:

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | chart
dygraph [(SUM(volume-down) + SUM(volume-up)) / UNIQUE(bearer.apn) | as
totalVolumeByUser by bearer.apn | reduce [ BUCKET PERCENTILE(totalVolumeByUser, 95)]

o

are. session_recards fom=2014-12-14T00-00-00 10=2014-12-14T23:59:58 | chart hcdyoraph [(SUM(valume-gown) + SUM(vakume-up)) / UNIQUE(bearr. apn) | as tatalVolumeByUser by bearsr.apn | reduce [ BUCKET_PERCENTILE atalValumeByUssr, 95] B =

e PERCENTAGE:

Get the total volume divided by unique users and modify response in order to get which percentage represents
each apn.

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | chart
summary-table [(SUM(volume-down) + SUM(volume-up)) / UNIQUE(bearer.apn) | as
totalVolumeByUser by bearer.apn | reduce [ PERCENTAGE(totalVolumeByUser)] as
percentage(%) by bearer.apn
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e BUCKET_PERCENTAGE:

Each 15 minutes, get the total volume divided by unique users and modify response in order to get which
percentage represents each apn.

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | chart
hcedygraph  [(SUM(volume-down) + SUM(volume-up)) / UNIQUE(bearer.apn) | as
totalVolumeByUser by bearer.apn | reduce [ BUCKET PERCENTAGE(totalVolumeByUser)] as

percentage(%) by timestamp bearer.apn

]
3
i
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Reduce examples

This section shows a couple of reduce examples with a short explanation.
Example 1 (time-window and summarization options):

Get the volume divided by unique users per APN each 15 minutes and sum that result summarized by one hour,
use SUM as summarization function for each 15-minute value.

sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | chart
hedygraph  [(SUM(volume-down) +  SUM(volume-up)) / UNIQUE(bearer.apn) | as
totalVolumeByUser by bearer.apn | reduce [ SUM(totalVolumeByUser)] by timestamp -time-
window=01:00:00 -summarization=SUM
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. —

=3

Example 2 (max_bucket and min_bucket summarizations):

Having this report:

4 @ Time | Reports | Apps | setup

Get the 15-minute bucket in a one-hour time-window in which the max total volume is found per each ras-client.

from=2014-03-17T00:00:00 to=2014-03-17T23:59:59 sourcetype=datastore.radius sampling=100 |
chart timeline [ SUM(acct-input-octets) + SUM(acct-output-octets) | as total by ras-client | reduce
[ SUM(total) ] by ras-client -summarization=MAX_BUCKET -time-window=01:00:00
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£ rime  from=2014.03-17T00.00.00 to=2014-03-17T23.59 59 sourcetype=datastore.radius sampling=100 | chart timeline [ SUMjacctinput-octets) + SUM(acct-output-octets) | as total by ras-client | reduce [ SUMtotal) ] eep-dimensions=true -summarization=MAX_BUCKET time-#indo

Instead of getting the max value for ras-client, first aggregate each ras-client volume using sum and then find the

15-minute bucket in a one-hour time-window in which the total max value is found:

from=2014-03-17T00:00:00 to=2014-03-17T23:59:59 sourcetype=datastore.radius sampling=100 |
chart timeline [ SUM(acct-input-octets) + SUM(acct-output-octets) | as total by ras-client | reduce

[ SUM(totalVolume) ] -summarization=MAX_BUCKET -time-window=01:00:00

(Note that by clause has been removed)

Query Input Pivat
E2Time from=2014-03-17T00:00-00 10=2014-03-17T23:59.59 sourcetype=datastore radius sampling=100 | chart timeline | SUM(acctinput-octats) + SUM(acct-output-octats) ] as total by ras-client | reduce | SUM(total) | -summariz ation=MAX_BUCKET ime-window=0100.00|
imestamp

Same applies for MIN_BUCKET. Just replace MAX_BUCKET by MIN_BUCKET.
Example 3 (Nested reduce’s):
It is possible to defined several reduces in order to modify several times the main response.

For example: Get the top 10 APN’s by volume and then, represent those ones in percentages:

.EJ

JE—
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sourcetype=datastore.session_records from=2014-12-14T00:00:00 to=2014-12-14T23:59:58 | where
bearer.apn I="" | chart summary-table [SUM(volume-down) + SUM(volume-up) | as totalVolume

by bearer.apn | reduce [ TOP(totalVolume, 10, SUM, , bearer.apn) | by bearer.apn | reduce
[ PERCENTAGE(totalVolume) | as topVolume(%) by bearer.apn

3.7 Useful tips

This section will show some useful tips in order to perform advance full search operations.

3.7.1 Reduce

If you want to use summary-table in reduce functions be aware that it only will apply over the first 100
registers unless you use the clause “| head 0.

Example:

title="Reduce by MAX" sourcetype=datastore.nodes_records from=2014-10-01T00:00:00 to=2014-10-
25T23:59:59 timeslice=01:00:00 | chart summary-table [SUM(volume)/ SUM(cpu) ] as relation by node
| head O | reduce [ MAX(relation) ]

Use the percentile and mavg functions with 2 parameters (not 3 because it doesn’t work such as we
expect).

Example:

sourcetype=datastore.pdu_streaming_records timeslice=01:00:00 from=2016-06-09T12:00:00 to=2016-
06-09T12:59:59 | where event.text = PDU | where event.interim-id = 0 | where net.peak-throughputdown
> 1000 | where stream.duration > 0 | where stream.effective-reproduction-time > 4 | where http.setup-
time >= 0 | chart table [AVG(tcp.service-start-time)] as templ by imsi | where bearer.imsi starts-with
2200110098 | reduce [PERCENTILE(templ, 80)] as temp2 by timestamp
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