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1. Introduction

1.1. PowerSync PL Introduction

The PowerSync Programmable Load (PSA-PL) has been designed to enable flexible, programmable load emulation
and basic measurements of Power-over-Ethernet (PoE) Power Sourcing Equipment (PSE). The PSA-PL provides a
relatively low cost commercial instrument and associated software environment that can be used to assess multi-port
performance of 802.3af compliant PSE’s as well as certain “legacy detection” PSE’s.

The PSA-PL represents the scaleable multi-port entry point into the Sifos PowerSync Analyzer family of instruments
for PoE testing and analysis. Other members of the PowerSync Analyzer family include:

PSA-1200: Comprehensive and scaleable analyzer for high coverage PSE 802.3af testing and QA analysis.

PSA-100 Compact: 2-port, compact version of the PSA1200.

PSA-2400 RackPack PSA: Double chassis, 48 port fixed-configuration version of the PSA1200.

PSE Conformance Test Suite: Networking industry’s most comprehensive testing and reporting for PSE

802.3af specification compliance and related parameters. Available for PSA1200, PSA100, and PSA2400.

e  PSE Multi-Port Test Suite: Networking industry’s only commercial solution for PSE system performance
analysis including power capacity, management, port isolation, system timing, and stress testing. The PSE
Multi-Port Test Suite is available for the PSA1200, PSA2400, and PSA-PL platforms.

e  PSA-100-SA and PoE Service Analyzer: An application (and/or instrument) offering the industry’s most

comprehensive in-service analysis and interoperability qualification for PoE service at the PD connection.

The PSA-PL consists of a single chassis capable of incorporating up to 12 dual-port programmable load blades. It
shares the following features with the PSA-1200 analyzer family:

e  Connects via LAN to a host PC for software automation and instrument control purposes.

e  Enables both PoE and LAN Packet Testing.

e  Configurations range from 2 to 24 test ports per chassis.

e  PSA Interactive PL graphical user interface for interactive control and manual testing.

e  PowerShell automated scripting environment (Tcl/Tk-based) for scripting automated test sequences.

Each PSA-PL test port includes an input to receive both power and data from a PSE and an output where just data is
forwarded to a LAN Analyzer or other receiving device. The PSA-PL test ports are designed to forward 10BaseT,
100BaseT, and 1000BaseT signals while terminating the DC power from a PSE.

The PSA-PL is controlled from a PC over a TCP/IP network connection (10/100BaseT). Multiple PSA-PL
instruments of varying configuration may be controlled from a single controller. Each test port works in conjunction
with host software to provide various Powered Device (PD) load emulation functions along with basic PSE
measurement functions.

1.2. PSA-PL Upgrade Options and Configuration Features

The PSA-PL functions as a subset of the PSA-1200 PowerSync Analyzer. It can readily upgraded to some or all of the
features of a PSA-1200 PowerSync Analyzer through the procurement of enabling key-codes from Sifos Technologies.
There is no need to upgrade hardware or install new software meaning that there is a very simple and fast growth path
into a fuller set of testing features.

PSA Programmable Load blades are fully compatible with the PSA-1200 chassis. Similarly, PSA-1200 Test Blades
will function in the PSA-PL chassis as would any Programmable Load blade. The following table describes behavior
that will result from mixing PSA-PL and PSA1200 product configurations:

Chassis Type | Blade Type Behavior
PSA-PL Programmable Load PSA-PL features
PSA1200 Test Blade PSA-PL features
PSA-1200, PSA1200 Test Blade Full Analyzer Test Resources*
PSA-2400 Programmable Load Renders ALL blades to operate with PSA-PL features only

* Full Analyzer Test Resources includes features such as Peak and Trace Meters, Programmable Load Transients,
and flexible triggering and synchronization features required for comprehensive specification compliance testing as
well as very high speed multi-port parametric analysis.
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The PSA-PL will support Sifos” PSE Multi-Port Test Suite through a simple key-enabled upgrade. Automated
system testing with highly versatile PD emulation and easy-to-read spreadsheet reporting is available to analyze power
capacity, power management, port independence, and burn-in characteristics of a PSE with up to 192 PoE enabled
ports. For more information on the Multi-Port Test Suite, see Section 6 of this manual.

PowerSync PL Upgrade Paths
q

Conformance
Test Key

PSE Conformance Suite

PowerSync Analyze

O |8|B(B|e|B|B|B|B|B|B|B|B
Advanced oelelalalalalelelalela|e|a

Resources Key

Multi-Port Key

PSA
Programmable Load !

PSE Multi-Port Suite

0 (B|B|B|B(B|B|B|B|B|B(B|E
Oe(B|EB|B|B(B|B|B|B|E|B(B|E

Figure 1.1 Multi-Port Test Suite for the PSA-PL

1.3. Reference Manual Organization

Section 2 of this manual will introduce basic PoE technology, PSE product characteristics, and to the capabilities of the
PowerSync Programmable Load. Instrument users will first need to have a grasp of PoE technology in order to best
understand the capabilities and usage of the PowerSync PL. Instrument capabilities will be described by logical
subsystem. Additionally, Section 2 will provide an overview of the PowerSync PL’s software organization.

Section 3 will detail the features and usage of PSA Interactive graphical user interface software for the PowerSync PL.
PSA Interactive-PL has been designed to allow intuitive access to instrument resources combined with rapid means by
which to “move around” among multiple ports and between various instrument chassis’. It can be used for occasional
measurements, PSE analysis and troubleshooting, as well as for test script prototyping. Examples will be provided to
demonstrate various tasks that PSA Interactive will support.

Section 4 will describe the PowerShell scripting and automation environment for the PowerSync Programmable Load.
PowerShell is a powerful, interpretive, and fast executing programming environment. This section will introduce the
various commands and command syntax that form the “API” (application programming interface) for the PowerSync
PL. Users who wish to fully automate certain test sequences or to optimize test throughput can readily use PowerShell
to build test scripts and associated applications. PowerShell is built on the widespread TCL script language and will
enable test script integration with various Packet Transmission tests previously developed within TCL.

Section 6 will introduce the PSE Multi-Port Test Suite for PSE systems analysis. The Multi-Port Test Suite provides
a fully automated suite of standard tests that evaluate system characteristics of a PSE including total power capacity,
power management characteristics and behaviors, PSE stress or burn-in testing, and port independence analysis. It also
offers flexible PD emulation to help with power management analysis. When operated on the PSA-PL platform, the
Multi-Port Test Suite supports 9 of the total 16 available PSA1200 Multi-Port tests with coverage up to 192 PSE ports.

Section 7 will cover PSA-PL capabilities for testing High Power (e.g. 30 Watt) PSE’s. With the PSA 3.4 software
release, the PSA-PL provides a number of features to support interactive and automated testing of prototype IEEE
802.3at PSE ports.

Finally, Section 8 will address certain specialized challenges such as test throughput optimization, invoking
PowerShell commands and scripts from outside PowerShell, merging PowerShell into native Tcl shells, and merging

PoE tests into existing or new packet transmission test libraries and scripts.
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2. PoE and the PowerSync Programmable Load

2.1. IEEE 802.3af / 802.3at Overview

The 802.3af specification was designed to create an environment whereby Powered Devices (PD’s) from numerous
different manufacturers could be interconnected to Power Sourcing inter-networking equipment (PSE) including
switches, routers, and hubs produced by many different networking equipment manufacturers. It is envisioned that
such interoperability will lead to lower cost and higher proliferation among both the sourcing equipment and the
networked PD’s. The ongoing emergence of VoIP telephony combined with ramp-up in TCP-IP networked devices
show that this is a fast growing market. There are numerous new PD functions such as security, inventory
management, environmental management, and other applications.

The basic features of 802.3af PoE are:

e 48V DC Supply to PD’s

e  Guaranteed 15.4 Watts of Power Consumption per network connection (PD and cabling)

e  Power Sourcing from both “End-Point” switches/routers as well as “Mid-Span” power “adder” devices.

e  Safety “interlocks” to prevent powering when no PD’s are connected and to assure prompt power removal
when PD’s are disconnected as well as to limit DC current flow at all voltage levels.

e  Physical layer mechanism for PSE’s to characterize power demands of individual PD’s and thus manage
power delivered per port.

The 802.3at specification will expand upon 802.3af is several key areas:

e  Guaranteed up to 30 Watts of Power Consumption per network connection (PD and cabling)

e  Optional LLDP (MAC Layer) based protocol for negotiating power demands with a PD with granularity of
0.1 watts.

e  PoE End-Point and Mid-Span PSE’s with full gigabit Ethernet support

e  Allowance for High Power 4-Pair proprietary PoE solutions with power delivery approaching 50Watts at to a
powered device.

2.1.1. The Power Connection

Under the 802.3af specification, DC power must be carried on 2 of the 4 pairs of a LAN (e.g. category 5) cable. Either
+48V or —48V DC is carried on one pair (common mode) and reference (zero volts) is carried on a second pair. ALT
A (alternative A) refers to the case where power is sourced on Pairs 2 and 3 (referring to EIA/TIA 568B), the data
transmission pairs for 10/100BaseT. ALT B refers to the case where power is carried on Pairs 1 and 4 which are
otherwise unused in 10/100BaseT. Mid-Span PSE’s MUST apply power on the “ALT B” pairs while End-Point PSE’s
may use either, though typically will use ALT A. This allows both End-Point and Mid-Span PSE’s to coexist on the
same cable.

Power may be applied by the PSE in either an MDI or MDI-X (crossover) port configuration. This means that from
the PD’s point of view, the incoming voltage may look either like +48 VDC (MDI) or —48 VDC (MDI-X) since in the
latter configuration, pairs 2 and 3 (as well as 1 and 4) are crossed. PD’s are required to be completely insensitive to
whether power is furnished on the ALT A or ALT B pairs and whether power is positive polarity or negative polarity.

Each PSE port is responsible for managing 4 basic aspects (or phases) of PoE:

1. PD Detection

2. PD Classification
3. Power-Up

4. Power-Removal

802.3at compliant PSE’s will source at least 50 VDC and will readily differentiate between PD’s that are high power

(802.3at) versus normal power (802.3af) type PD’s. PSE’s, including Mid-Spans, can furnish power on any pair (ALT
A or ALT B) and an option may exist to allow powering of all 4 pairs under 802.3at.
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2.1.2. PD Detection

A PoE enabled PSE port provides a low power signaling mechanism that constantly monitors for an 802.3af Powered
Device to appear at the end of the LAN cable. If a non-powered network device is connected, the PSE port can
function just as would a non-PoE port and link to the networked device. However, if an 802.3af PD is connected, the
PSE port will quickly recognize this and begin the process of powering up the PD.

The primary means of detection is a measurement of PD 0 No Load (> 2MQ)

port electrica} resistance performed by 'Fhe PSE port. 802.3af Detection Pulses
802.3af specifies that compliant PDs will present a load
resistance at the PSE between 19 KQ and 26.5 KQ given an
input voltage under 10 VDC. It further specifies that the
method of resistance measurement shall allow for an
unknown voltage drop up to 2.8 volts associated with one or

Volts DC

more diode junctions in series with this load resistance. 0 Loaded (< 33KQ)

This implies that the resistance must be determined from a walid /VS“’W

[AV / Al] measurement performed at 2 (or more) voltage IMEP \

levels and that the minimum detection voltage must be at I\

least 2.8 VDC. 28 / \ o Tobo, | \ Taet

Some of the relevant specifications affecting the detection Figure 2.1 802.3af Detection

process are:

Characteristic Minimum | Maximum | Units
Unterminated (Open Circuit) Detection Voltage 30 VDC
Terminated Detection Voltages 2.8 10 VDC
Detection Current Limit (compliance) 5 mA
[AV ]/ Al] Voltage Step 1 7.2 VDC
Maximum Acceptable Load Resistance 26.5 33 KQ
Minimum Acceptable Load Resistance 15 19 KQ
Maximum Acceptable Load Capacitance 0.15 10 puF
Slew Rate of Voltage Step 0.1 V / usec
Detection Duration 500 mSec
Detection Backoff (following unsuccessful detection) 2 Sec
(does not apply to End-Point PSE’s)

It should be noted that despite the various requirements described for PD Detection signaling in the 802.3 specification,
that there is considerable room for design variation and that in practice, detection pulses and detection measurement
schemes do vary significantly across PSE interface technologies. The 802.3af and 802.3at standards do not prohibit
the use of complementary schemes that might improve detection accuracy and speed while also reducing risk of
possible damage to non-PoE capable end station equipment.

2.1.3. PD Classification

802.3af allows for PD’s to communicate their power demands to a PSE port via a “Classification” process. From the
perspective of a PSE port, PD’s can be classified as follows:

Type (802.3at) | Classification Guaranteed Power | Minimum Power Units
Type-1 Class 0 154 ~0.5 Watts
Class 1 4.0 ~0.5
Class 2 7.0 ~4.0
Class 3 15.4 ~7.0
Type-2 Class 4 30.0 (802.3af) ~154

A Type-1 PSE has the option not to classify the PD in which case the PD must be assumed to require Class 0 power.

Classification is performed by applying a voltage in the band from 15.5V to 20.5V and measuring the fixed DC current
load presented by the PD. The magnitude of measured current is then translated into a classification as follows:
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Minimum Current Maximum Current Units Classification
0 5 mA Class 0
8 13 mA Class 1
16 21 mA Class 2
25 31 mA Class 3
35 45 mA Class 4

802.3 Classification Pulses The PSE is free to make decisions regarding current
measurements that fall between the above bands.

205 Classification must be completed in 75 mSec, so typically

Volts DC

e
el
”

10.0

7.0

classification involves a short duration pulse with amplitude
between 15.5 and 20.5 Volts. A “single-event” class pulse

(see Figure 2.2) may return to zero or may hold its value (or
anything in between) following completion of classification.

Vclass Tpde Tcle
o —

The 802.3at specification requires that all compliant PSE’s
perform classification and it adds an expanded classification
measurement option that allows PSE’s to “signal” their

Vmark

Single Event zavent e 802.3at high power capability to a powered device while
- — reading the power demand of the powered device. The “2-
Figure 2.2 802.3af & 802.3at Classification event” classification (see Figure 2.2) involves 2 successive

classification current measurements separated by a “mark”
region. The 802.3at PD must be capable of discharging the class voltage in order to “see” this mark region and thereby
detect the presence of an 802.3at capable PSE. The 2-event classification cannot ever drop below 2.8V, or the PD will
reset and forget that the PSE is 802.3at capable.

802.3at PSE’s may use either single-event or 2-event PD classification. Those that use single event method are
required to us MAC layer LLDP protocol to negotiate power with an 802.3at PD following initial PD power-up.

2.1.4. Power-Up

Following classification, assuming the PSE performs _
this step, the PSE will apply power (voltage and 57 802.3 Power-Up
current) to the PD. A PSE is required to furnish

between 44 V (50 V for Type-2 PSE’s) and 57 V to vport
at the PSE interface. There are two timing criteria of
interest: Time from end-of-detection until power-up
is complete and the rise time of the PoE voltage.

The first parameter includes classification time and
must be under 400 mSec. The power-on rise time is
required to be longer than 15 psec. Classification

Inrush Load

I
i

Tpon

Volts DC

n
(=]

Other parameters of interest during the power-on
event are the initial (in-rush) current and the peak-to- ~ 10| Dstection
peak ripple and noise amplitude. PSE’s are required
to clamp in-rush current to 450 mA regardless of the
transient load provided by a PD.  AC ripple
(including AC MPS signals) under 500 Hz in frequency should not exceed 500 mVpp. AC noise in the region below
150 KHz should not exceed 200 mVpp.

le—p Trise

Figure 2.3 802.3af Power-Up

While the PSE is furnishing power to the PD, the PSE is responsible for regulating total power delivered to the PD.
802.3af compliant PSE ports must have capability of furnishing a minimum of 15.4 watts given connection to a “Class
0” PD. High Power 802.3at compliant PSE ports must have capability to furnish at least 30 watts given connection to a
“Class 4” PD. The maximum power capacity of a PSE port is limited by a current ceiling defined as Icut in the 802.3
specification. Given the ceilings specified, an 802.3af compliant PSE might theoretically furnish a maximum of 22.7
watts while a 2-pair, high power, 802.3at compliant PSE might theoretically supply up to 38.9 watts continuous power.
Practically speaking, typical port power capacity will be relatively close to the minimum required values.
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2.1.5. Power Removal

802.3 compliant PSE’s offer one of two means to determine that a Powered Device has been disconnected, and
therefore DC power should be removed. By implication, the two different mechanisms are mutually exclusive, though
the specification allows for what effectively would be an impractical combination of both methods.

The AC MPS method involves the
superposition of a low level, relatively low wmw___ 802.3af Power-Down
frequency signal on the DC power rail. The
AC signal is sourced from a high output
impedance such that when exposed to a
nominal load resistance of 25 KQ, the AC MPS (no load)
amplitude of the signal is attenuated to well

below 500 mVp-p. Typically it will be well

below 200 mVp-p. When the 25 KQ 20
signature load is removed, the AC signal

amplitude increases and can be detected on

the PSE output. The PSE must then wait for

an interval of at least 300 mSec, but not

V_open

Volts DC

longer than 400 mSec to remove power. The s

main advantage of the AC MPS method over s +_open
the DC MPS method is the ability to tolerate ] Tort

well below 10mA of load current indefinitely

so long as the AC MPS load impedance of 25 Figure 2.4 802.3af Power-Down

KQ is detected.

The DC MPS method relies on a continuous measurement of DC load current. When the DC load current drops below
10 mA, the PSE has the “right” to remove DC power. When the DC load current drops below 5 mA, the PSE must
remove DC power. As with AC MPS, the timing of the low-load current is such that the PSE must tolerate 300 mSec
of low load, but not longer than 400 mSec of this condition. Additionally, the specification makes allowance for the
DC MPS signature to be intermittent so long as it is present for a continous 60 msec out of every 360 msec interval.
The main advantage of DC MPS is that it does not add any noise onto the power rail.

2.2. Power Sourcing Equipment Characteristics

The 802.3af specification leaves considerable room for implementation dependent behaviors. Additionally, many
vendors of Power Sourcing Equipment (PSE) will choose to go outside the 802.3 specification in ways that will not
affect the ability to power and maintain pure 802.3 Power Devices (PD). This high degree of variation will add a
number of challenges to the generation and performance of PSE specification conformance tests.

2.2.1. Signaling Variations

One area of implementation variation relates to the signaling utilized prior and during power-up. The following table
describes some of the possible variations in the area of signaling.

Signal Type Variants

Open Circuit Detection Amplitude: 2 — 30 VDC
Course Detection Range: Any Detection Signature > 33 KQ
Course Detection Method: Not strictly specified — may use 802.3af AV/Al Steps
Measurement Timing: No firm requirements, just recommendations

Connected Detection Amplitude: 2.8 — 10 VDC (given valid PD signature from 19 to 26.5 KQ)
Signature Pulse Duration: 20 — 500 mSec Step Magnitude: 1 — 7.2 V
AV/Al Steps: 1 or more Pulse End: RZ or NRZ
Step Edge: Rising, Falling, Both Pulse Separation: >0 (>2 Midspan) sec
Classification Amplitude: 15.5 — 20.5 VDC Duration: 15 to 70 mSec
Classification Pulse Count: > 1 Pulse End: RZ or NRZ
AC MPS Signal Waveform: CW or Pulsed Removal: Before, During, After
Frequency: 20 to 500 Hz Power-Down (or Never ?)
Power-Down AC MPS Threshold: 27 KQ to 1.98 MQ  Dissipation: PD Load, PSE Shunt, or
DC MPS Threshold: 5 — 10 mA Active PSE Discharge
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2.2.2. Connection Alternatives

PSE’s will generally be configured to source power on EITHER the data pairs (10/100BaseT) OR the unused pairs.
For any given PSE port implementation, this should be a design constant. Within the 802.3af specification, Mid-Span
PSE’s MUST utilize the unused 10/100BaseT pairs. The 802.3at specification allows for Mid-Span PSE’s that power
either pair and support 1000BaseT where all 4 pairs are used for data transmission.

PSEs can provide EITHER polarity (+48V or —48V) to which PDs must be insensitive. Some PSE’s may offer
programmability in configuring their ports for MDI or MDI-X which in turn may affect voltage polarity.

2.2.3. MPS Behaviors

Generally, a PSE will be designed to utilize either the AC or DC MPS method for determining a PD disconnect.
Hence, this is one fundamental characterization of each PSE port that affects both the types of tests and the method of
controlling a PSE port through PD emulation. Those ports supporting DC MPS need to see a low current condition
(below 10 mA) in order to remove power. Those ports supporting AC MPS need to see an effective load impedance in
excess of 1.98 MQ in order to remove power, with a PSE-dependent load threshold ranging from 27 KQ to 1.98 MQ!
These PSE’s will tolerate a PD operating at less than 0.1 watt indefinitely since a DC load current of 2 mA (assuming
port voltage of 48 VDC) translates to effective 24KQ resistive load.

2.2.4. Legacy Modes and Proprietary Detection Schemes

Prior to 802.3af, a considerable amount of “legacy” PoE equipment including first-generation VoIP phones utilized
proprietary technology to generate and manage power over LAN. Typical legacy powered devices include a low
frequency coupling circuit between data transmission pairs and/or the existence of a large capacitance seen by common
mode measurements across either data or spare pairs. These features could be sensed by the power sourcing equipment
using proprietary techniques. Protocols for determining power requirements of the PD were also proprietary and
conducted at the MAC layer.

o . .
With the volume of legacy PD’s in the ° Special Detection Schemes
marketplace, many new generation PSE’s seek to

utilize BOTH 802.3 signaling and legacy detection

methods simultaneously so that either type of PD

can be recognized and powered. This “hybrid” 8 Proprietary
detection behavior may violate 802.3 specifications g '52?:3’0”

when detection signaling is compliant with Pulses
relevant 802.3af criteria including signal levels,
source impedance, and slew rates. However,

assuming this hybrid behavior does not damage 802.3
10 Detection

. L . )
802.3 compliant PD’s, it is desirable to customers zroouprrslgtary Measurement
who want maximum flexibility in their PSE. Detection

Measurent

Hybrid detection schemes may also include coarse
measurements to assess possible PD connections Figure 2.5 Hybrid Proprietary Detection Methods

prior to performing more refined 802.3 detection.

These proprietary techniques may help to prevent damage to ordinary Ethernet interfaces (non-PD) or they may be
beneficial in determining possible legacy PD connections. On the other hand, the added complexity complicates testing
by adding ambiguity as to exactly how a PSE is detecting either an 802.3 or other type of PD.
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2.3. System Hardware Overview

The diagram below shows a block diagram of a single PowerSync Programmable Load test port. Each PSEAF-2L card
contains two of these measurement circuits, which are electrically isolated from each other and from the chassis control
circuitry.

PSA-PL Test Port Resources
PSE IN DATA Out

n &

[ALT A/B Select
I

[ Polarity Select

Port Load
\d—Switch Current
Detection and ]
MPS Passives | Active Load ‘ DC Meters
Resistance Static DC Load DC Voltage
9 -39 KQ * Average DCV
«0-510 mA, * Range 0 — 64 Volts
Capacitance * Resolution .1 Volt
* 0.5 mA Res.
.1,4.8,6.9,11.6, 47*, 52%, }T )
54*’ 58* n « 15V Activation D Current
* Average DCI
AC MPS Load *« Range 0 — 511 mA
24 KQ, 11 Volt Activation * Resolution .5 mA
@ o @ ) Meas. Period
CoRpe 2 ol UTTE < « 100 msec or 1 sec

PSA Load Blades Only

Figure 2.6 PSA-PL Load Port Resources

The PSE input connector is connected to a PSE device under test. The DC power and related common mode control
and classification signals are tapped off and fed to the measurement section. These PoE signals are not passed to the
output port. The data signal is passed directly to the output connector, and can be used for data-related measurements
with other test equipment.

At the front end of the test port, there are two sets of switches. These are implemented with electro-mechanical relays.
The ALT-A/B switch selects which wire pair is connected to the test resources. The Polarity switch selects the polarity
of the power supplied by the device under test. ALT-A/B and Polarity settings will depend upon the characteristics of
the equipment being tested. Incorrect settings of either switch will not damage the instrument.

The sections that follow will cover each test sub-system in greater detail.

2.3.1. Port Switch and Detection Section

The Port Switch and Detection Passives subsystem provides the detection loading required for a PSE under test to
recognize a Powered Device (PD) “signature” so that it can turn on and supply power. It also provides an AC Maintain
Power Signature (MPS) resistive loading that is visible to a powered-up PSE. This load value is at the top of the range
where PSE’s must interpret a valid load signature.

The Port switch is used to connect the passive detection loads to the PSE under test. On initial power-up of the PSA-
1200, this switch is typically in the open (or “isolated”) position. This switch closes and opens under software control,
and within all PowerSync Analyzers excluding the PSA-PL, may be used as a triggering event for many single-shot
measurements of detection and MPS behaviors.

The Detection Passives are affected by an internal disconnect feature that is dependent only upon the PSE voltage level.
When the PSE voltage reaches approximately 11 volts, the passive R-C Detection signature is removed and the MPS
signature R-C circuit is inserted thus presenting a valid AC MPS signature following PSE power-up for as long as the
Port Switch is closed (or connected).

February 2, 2010 Sifos Technologies Page 14



PowerSync PL Reference Manual

The Detection resistance and capacitance ranges in the Detection subsystem are 9 KQ -39 KQ Ohms, and nominally 0,
5,7, and 11pF respectively. Newer “Type 2” or “Type 3” PSE Test Blades add capacitance values of 47, 52, 54, and
58 uF to aid with legacy PD emulation needs. The AC MPS signature consists of 24 KQ in parallel with 0.1 pF that
becomes visible above 11 volts — the same level where Detection Signature passives are removed and become invisible.
Because of the 11 volt activation floor, the effective DC resistance of the AC MPS signature is significantly greater
than 24 KQ until the port voltage significantly exceeds 11V. This means that neither the Detection Signature nor the
AC MPS signature will produce any measurable error to Classification Signature loads created by the Active Load
module.

There are 2 forward-biased diodes that the signal must pass through before entering the Detection and MPS passives
circuitry. These model typical PD bridge characteristics and are commensurate with recommended circuitry as
described in the 802.3 PoE standard.

2.3.2. Programmable Load

The Programmable Load subsystem uses an active DC current load. This current load is connected (or “visible”) to
the circuit for voltages of 15V or greater from the PSE under test. The current load has a programmable range from 0
through 511 mA, in 0.5 mA steps. The load circuitry is automatically switched out of the circuit for input voltages
lower than 15V. This allows the load to be used for both classification and power-up states of the PSE ports.

There is no limit on the number of ports or total load programmed in every port of the PSA-PL. From a heating
perspective, the PSA-PL is designed to withstand up to 30 watts of continuous loading on up to 24 test ports in a PSA-
PL chassis.

The active DC load can be rapidly adjusted by software script commands at a rate approximating 10 changes per
second. Simple scripting commands also enable loads to be adjusted in a similar manner across all test ports in a
chassis at essentially the same time.

2.3.3. DC Meters

The DC Meter section is capable of measuring average PSE port voltage and sensing actual DC load currents. Both
voltage and current measurement may be done with selectable averaging period of 100 msec or 1 second.

Voltage measurements may be made over the range of 0 to 64 Volts with 0.1 Volt resolution. Current measurements
can be made over the range of 0 to 511 mA with 0.5 mA resolution.

Measurements are made on one port at a time, though with simple scripting loops, all ports can be scanned relatively
rapidly (approximately 4 measurements per second at the 100 msec averaging period).

2.3.4. LAN Test “Data OUT” Ports

Each test port provides a passively de-coupled “output” to enable the testing of LAN packet throughput either with or
without PoE loads applied. Testing under conditions of PoE load can be used to resolve any significant contribution of
PoE voltage and current toward packet transmission impairment. Such testing can be performed using 10BaseT
(Ethernet), 100BaseT (Fast Ethernet), and 1000BaseT (Gigabit Ethernet) signals. Packet transmission latency through
a PSA Test Port will be negligible owing to the simple passive coupling.

Because the primary purpose of the instrument is to accurately resolve numerous Power-over-Ethernet behaviors, the
LAN pass-thru channel is not optimized for LAN transmission per applicable IEEE 802.3 and ANSI/EIA/TIA
standards. Users should expect that the PSA test port will add a small degree of impairment, particularly affecting low
frequency response of the LAN channel. This impairment may lead to very low levels of packet loss depending upon
characteristics of connected LAN PHY’s. Such characteristics may either worsen or help overcome eftfects of baseline
wander and low frequency response. Sifos does not specify any particular level of performance for the Data OUT port
because performance is strongly influenced by physical layer design characteristics of LAN ports (e.g. packet data
testers, PSE ports) that are connected to the PSA Test Ports.

Also, because many LAN terminations include various methods of EMI suppression (e.g. “Bob Smith termination”),
Sifos recommends that the OUT port not be connected to a LAN analyzer or other Ethernet device when running
precision PoE signaling measurements including the optional PSE Conformance Test Suite available for PSA-1200
platforms since these can devices can present unpredictable AC loads and impairments that will negatively affect those
PoE signals.

February 2, 2010 Sifos Technologies Page 15



PowerSync PL Reference Manual

2.4. System Software Overview

PowerSync Analyzers require externally hosted software in order to operate. PSA software is primarily designed for
the Microsoft Windows operating environment. A version is also available for Linux and Unix based hosts. PSA
software consists of several distinct subsystems:

PowerSync Analyzer Software

PSA Interactive: A graphical user interface designed to promote

PSA Interactive

. . . R
interactive use of the PSA1200 or PSA-PL instrument. Graphicel User Rebes
Interface Software PSE Test Suites  ——pp| =858
.. . . Conformance Suite S8
PowerShell: A scripting and application program development  ing PSAPL) o ar )
. . . uiti-| uli
environment for creating and executing automated test sequences. The POE Service Analyzer
PowerShell script development environment is built upon the Tcl/Tk f
scripting language.
pting guag PowerShell
TK/Tcl Based Application
PSE Conformance Test Suite: A series of applications developed Development Environment
1 File(s

specifically for conformance testing PSE ports to the 802.3 PoE

specification given an PSA-1200 platform. mﬁﬁﬁﬁﬁdiﬁ HHHH

PSE Multi-Port Test Suite: A series of applications developed
specifically for system performance testing PSE power management,
capacity, and multi-port decision behaviors. Figure 2.10 PSA Host Software Architecture

PowerSync Analyzer

POE Service Analyzer: A set of applications and tools for in-depth analysis of PoE Service characteristics at the PD
interface available for the PSA-1200 platform.

PowerShell includes a robust set of commands added into Tcl/Tk that create the Application Programming Interface
(APT) for the PowerSync Analyzer family of instruments. Both PSA Interactive and each of the test suites fully
utilize the PowerShell API to control and monitor the PSA. This assures complete uniformity of behaviors when the
instrument is configured from either the PowerShell interface or from PSA Interactive.

2.4.1. PSA Interactive

PSA Interactive is a Tcl/Tk based graphical user interface (GUI) constructed on top of the PowerShell API. It offers
robust control of most PowerSync Analyzer functions. It is intended for users who intermittently or regularly use the
PowerSync Analyzer for PD emulation and PSE measurements as well as for PSE Conformance (PSA-1200) and PSE
Multi-Port (PSA-1200 and PSA-PL) testing.

2.4.2. PowerShell Scripting Environment

PowerShell provides command level access to the PowerSync Analyzer. It consists of the full Tcl/Tk programming
shells (Tcl and Wish) combined with numerous extensions specific to the PowerSync Analyzer.

Tcl/Tk offers two shell programs for interactive command / query execution and scripting development. The “classic”
Tcl shell is an interpretive development environment for Tcl command and script execution. In Windows, the Tcl shell
is typically the Windows command shell with the full range of Tcl libraries (command set) packaged in.

Many operating system (e.g. “MS DOS”, Linux “Bash”) commands also execute in this shell.

The Wish shell enables Tk extensions useful for developing graphical user interfaces. As a shell program, Wish is
more “Windows-like” in its support of a mouse controlled cursor as well as its cut and paste editing capabilities. It
does impose certain limitations in the handling of “standard input” (interactive user prompting) however.

For the most part, PowerShell commands and scripts run equivalently in either the Tcl Shell or the Wish Shell, so users
are generally free to use the shell that best suits their needs. When PSA software is installed, certain configuration
files will be placed such that opening either the Tcl Shell or the Wish Shell will automatically integrate all of the
PowerShell resources.

Many test engineers will want to integrate PowerShell API into pre-existing script environments to support test
automation involving several instruments including DUT control interaction. The final chapter of this manual
addresses PowerShell features designed to enable this possibility.

24.3. PSE Automated Test Suites

The PSE Conformance Test Suite is an optional feature of the PSA-1200 (including PSA-100, PSA-2400) consisting
of 23 tests and associated utilities that run in PowerShell and can be accessed and sequenced from either PowerShell or
from PSA Interactive. These tests are designed to assess 802.3af and 802.3at compliance of one or more PSE ports.
The tests cover detection, classification, power-up, power management, MPS, and power-down behaviors of PSE ports.
The tests have been constructed to work as generally as possible given the wide range of signaling and other PSE
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characteristics described above in Section 2.2. Each test returns one or more specification parameters relating to the
802.3 PoE specification.

The PSE Multi-Port Test Suite is an optional feature of the PSA-1200 (including PSA-2400) and PSA-PL consisting
of 16 tests that automatically analyze PSE system powering characteristics including bulk power-on, power-down, and
overload processing characteristics as well as power management, power capacity, and stress test behaviors. Each test
returns a variety of multi-port statistics and offers the capability to generate detailed logs of PSE port interactions and
timing behaviors.

The PoOE Service Analyzer is the aimed at qualifying PoE service delivered to a PD at the PD interface point. It
evaluates basic service capabilities, many interoperability parameters, and classification or power management
behaviors of the PoE service. This feature is available on all PSA-1200, PSA-100, and PSA-2400 platforms.

Each test suite includes a test sequencer and several report generation options including automatic Microsoft Excel
spreadsheet that reports test results, test statistics, test limits, and pass/fail results on one or more cycles of testing.

2.4.4. PowerSync Analyzer Configuration Files

PowerSync Analyzer software utilizes two local configuration files that can be adapted for a number of characteristics
that are “local” to a user’s setup and testing requirements. These files are located as follows:

Operating System Config Directory Location

Windows NT — Windows XP \Program Files\Sifos\PSA1200\Config\
Windows Vista & Windows 7 \Users\Public\Sifos\PSA1200\Config\
Linux & Unix $HOME/Sifos/PSA1200/Config/

The PSA Environment local configuration file is named psa_env.txt. This file is found in the subdirectory \env\ (or
/env/ for Linux) beneath the above mentioned Config directory location. Only one instance of this configuration can
exist in the host computer. It contains system environment related parameters as described in the following table:

Parameter Type Parameter Values

Default PSA Address: <current PSA IP address>

PSA_Addresses: {<TCL List of known PSA IP addresses>}

Default_Conf Test List AF: {<TCL List PSE Conformance Tests>}

Default_Conf Test List AT: {<TCL List PSE Conformance Tests>}
Default_Test_Results_Path: {<TCL string of default path location for all test result files>}
Excel_Path_Location: {<TCL string of path route to MS Excel>} | “N/A”
Emulation_Mode: ON or OFF

1/0_Routing: psa

Default_PSA_Address: The specific PSA chassis to initially be controlled by the PowerShell and PSA Interactive
when those applications open up. This chassis will be automatically “inventoried” upon application initialization and
initial PSA connection. The address will be updated in this file whenever Select Chassis is performed via PSA
Interactive or when the “psa” command is executed in PowerShell assuming that the new address is valid and present.

PSA_Addresses: A (Tcl) list of “known” PSA Chassis addresses on the network. A Tcl list is enclosed in braces and
uses spaces to separate different elements (e.g. IP addresses). This list will evolve as new chassis are connected and
selected by either PSA Interactive or PowerShell.

Default_Conf_Test_List AF: A (Tcl) list of available standard tests within the Version 3.4 PSE Conformance Test
Suite for 802.3af and pre-802.3at standard high power PSE’s. This setting is not currently utilized by the PSA-PL.

Default_Conf_Test_List_AT: A (Tcl) list of available standard tests within the Version 4.0 PSE Conformance Test
Suite for 802.3at compliant PSE’s. This setting is not currently utilized by the PSA-PL.

Default_Test_Results_Path: Path to where test results from the sequencer will be stored. This has the default value
of “c:/Program Files/Sifos/PSA1200/Results/<chassis IP Address>" when PSA software is initially installed. Note that
PSE-specific local configuration files may override this default (see below).

Excel_Path_Location: Path where Microsoft Excel application executable is stored. This is formed during
installation.

Emulation_Mode: A control that allows software operation in the absence of a PowerSync Analyzer instrument. It is
also referred to as “Demo Mode”. This control should be normally set to “OFF”.
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1/0_Routing: A control that should be normally set to “psa”.

A second type of configuration file is the Local PSE Configuration File for specific PSEs. These files generally
(though not necessarily) reside in the Config directory location described above. They must have .txt file extensions.
There may be more than one local configuration file, for example there may be one Local PSE Configuration File for
each type of PSE that a user plans to test.

The PSE Local Configuration file consists of the following settings:

Parameter Type Parameter Values Status
Default PSE_Class: EndSpan or MidSpan Required
Default PSE_MPS_Type: AC or DC Required
Default_ALT_Setting: Aor B Required
Default POL_Setting: MDI or MDI-X Required
PSE_High_Pwr_Grant: NONE or PHY or LLDP

PSE_Test Results Path: {<TCL string of path location for results files>} Optional
PSE_Conf Test_Report: {<Non-standard Conformance Report template file>} Optional
PSE_MP_Test_Report: {<Non-standard Multi-Port Report template file>} Optional

Default_PSE_Class: Specifies whether the PSE is EndSpan or MidSpan equipment . This setting is not currently
utilized by the PSA-PL.

Default PSE_MPS_Type: Specifies whether PSE utilizes AC or DC MPS method to remove power from a PD. This
setting is not currently utilized by the PSA-PL.

Default_ ALT_Setting: Specifies how to initialize all ports within the PowerSync Programmable Load for ALT pair
selection. Initialization is performed ONLY when the local configuration file is loaded via the [File] [Load] operation
in PSA interactive or via the psa_pse (= psa_getConfig) command in PowerShell. The [File] [Save] operation in
PSA Interactive or the psa_saveConfig command in PowerShell will store these settings using current PSA port
configuration. Initialization will automatically include all PSA chassis’ that make up a PSA-2400 RackPack PSA.

Default_POL_Setting: Specifies how to initialize all ports within the PowerSync Analyzer for PoE polarity (MDI vs
MDI-X). Initialization is performed ONLY when the local configuration file is loaded via the [File] [Load] operation
in PSA interactive or via the psa_pse (= psa_getConfig) command in PowerShell. The [File] [Save] operation in
PSA Interactive or the psa_saveConfig command in PowerShell will save these settings using current PSA port
configuration. Initialization will automatically include all PSA chassis’ that make up a PSA-2400 RackPack PSA.

PSE_High_Pwr_Grant: Specifies the method used by a Type-2 PSE (as defined in IEEE 802.3at) to grant full power
to a Type-2 PD. Type-1, or 802.3af generation PSE’s must therefore specify NONE for this parameter since they are
not capable of delivering 30 Watts of power. Some PSE’s, such as Type-2 MidSpans, will specify PHY to indicate
that they use 2-event classification in response to a PD Class 4 signature to grant access to full power. Many Type-2
EndSpan PSE’s may use Link Layer Discovery Protocol (LLDP) defined under 802.3at to grant access to full power —
those PSE’s will therefore use the LLDP setting. This setting is not currently utilized by the PSA-PL but will be
utilized in future versions of the PSA-PL.

PSE_Test_Results_Path: This parameter, if provided, will override the default test reporting path found in the
psa_env.txt environment file and guide all test results and reports to the specified directory path that can be PSE type
or model specific. NOTE: This setting can only be changed by editing the PSE local configuration file directly — the
setting is retained whenever a local configuration file is “loaded”, then “saved” by PSA Interactive or PowerShell.

PSE_Conf_Test_Report: Specifies a non-standard PSE Conformance Test template (spreadsheet) file for use by the
PSE Conformance Test Suite running on a PSA-1200 (or PSA-100, PSA-2400). This setting is not utilized by the PSA-
PL.

PSE_MP_Test_Report: Specifies a non-standard PSE Multi-Port Test template (spreadsheet) file. An example might
be a re-named copy of mp_report.xls that has modified test limits for a particular PSE type. NOTE: This setting can
only be changed by editing the configuration file directly — the setting is retained whenever a local configuration file
is “saved” by PSA Interactive or PowerShell. See Section 6.11 for further information.

Note that changes to PSE Local Configuration Files required to make existing files compatible with PSA 3.4 Version

software will occur automatically after software is updated and those PSE Local Configuration Files are loaded or
saved.
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2.4.5. Directory and File Organization — Microsoft Windows

When PowerSync Analyzer software is installed to a Microsoft Windows® PC, files will be populated to particular
directories as described in the following table.

Directory Path Directory | Files

C: \Program Files\Sifos\PSA1200 PowerShell Script Library

PowerShell Wish and PowerShell Tcl Executables
PSA Initialization Script

PowerShell Wish and PowerShell Tcl resource files

\documentation\ | Various PSA reference documents

\PSA Interactive\ | PSA Interactive Script Library and various library sub-
directories to support PSA Interactive functions (plotchart,
tkprint1.1, tbcload14, etc.).

PSA Interactive Executable
PSA Interactive resource file

Windows NT — Windows XP \Config\ PSA (local) Configuration Files including \Config\env
C: \Program Files\Sifos\PSA1200 environment file sub-directory.
\Results\ PSA Test Report Files
Windows Vista — Windows 7 Including psa_report.xls, mp_report.xls, and
C:\Users\Public\Sifos\PSA1200 service_report.xls template report spreadsheets and the

psa_trace.xls trace display spreadsheet. Chassis-specific
subdirectories under \Results will automatically be created as
needed by PowerSync Analyzer software.

\Emul\ Files only used when PSAsoftware is placed in “Demo Mode”
(also called Emulation Mode).
\Contrib\ Tcl scripts stored in this directory will automatically source

into PowerShell. This directory includes various sample
scripts at installation.

Version information concerning individual PowerSync Analyzer software libraries is available from PSA Interactive
under the [Help] menu as well as from PowerShell using the psa_version command.

2.4.6. Directory and File Organization — Linux and Unix

PSA Software installs into Linux and Unix in a manner that separates and organizes files into 3 categories:

Category File Locations

Compiled Software and Libraries /ust/local/Sifos/PSA 1200

Configuration and User Data <User’s Home Directory>/ Sifos/PSA1200
Shell Scripts (Program Launchers) <User’s Home Directory>/bin

This organization allows various users in a shared computing or NFS type of environment to maintain local user
information independent from other users and independent of the actual shared software modules and libraries.

Installation of PSA Software requires that the user have full permissions to add the application into the /usr/local/
directory path while the installation takes place. After installation, those permissions may be removed.

The following table provides greater detail regarding files and file locations after PSA software installation is
completed.

Directory Path Directory | Files

/ust/local/Sifos/PSA1200 PowerShell Application Programs & Script Libraries

PowerShell Wish and PowerShell Tcl resource files
(unused copies)

/IPSA PSA Interactive Application Programs & Script Libraries
Interactive/ Shared Library Directories with binaries and scripts used
by PowerShell and PSA Interactive

Copy of PSA Interactive initialization resource file

<User Home Path>/ Sifos/PSA1200 PowerShell Wish and PowerShell Tcl resource files
(used by shell scripts to initialize PSA software)

/Config/ PSE (local) Configuration Files including /Config/env
environment file sub-directory.
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Directory Path Directory Files

/Results/ PSA Test Report Files

Including psa_report.xls, mp_report.xls, and
service_report.xls template report spreadsheets and
the psa_trace.xls trace display spreadsheet.
Chassis-specific subdirectories under \Results will
automatically be created as needed by PowerSync
Analyzer software.

/documentation/ | Various PSA reference documents

/Emul/ Files only used when PSA software is placed in “Demo
Mode” (also called Emulation Mode).
/Contrib/ Tcl scripts stored in this directory will automatically

source into PowerShell. This directory includes
various sample scripts at installation.

<User Home Path>/ bin Shell scripts to launch:
PowerShell TCL (PowerShell_TCL.sh),
PowerShell Wish (PowerShell_Wish.sh)
PSA Interactive PL (PSA_Interactive.sh).
PSA Software Installer and Removal Scripts.

Version information concerning individual PowerSync Analyzer software libraries is available from PSA Interactive
PL under the Help menu as well as from PowerShell using the psa_version command.

2.4.7. TK/TCL Requirements & Resources

PowerSync Analyzer software was developed utilizing Tcl/Tk version 8.4.5. Generally, there should not be a problem
with using newer versions of Tcl/Tk. PSA software is distributed with an installer for Tcl/Tk 8.4.5 on Microsoft
Windows platforms. If Tcl/Tk is not present on the host PC system or if a version older than 8.4.5 is found, PSA
installation software will install version 8.4.5 Tcl. If a newer version (e.g. ActiveState Tcl 8.4.9) is already on the host
system, PSA software will utilize that version. (Note: This does not apply to Linux systems where the user is
responsible for pre-installing a satisfactory version of Tcl/Tk.)

While there are no requirements as to where the user installs Tcl/Tk, it is recommended that the install be done in the
c:\Program Files\tcl directory on Microsoft Windows systems and in /usr/local/ on Linux systems. Users should
beware that older or specially modified versions of Tcl present from installations of various LAN analyzer software
tools and applications could interfere with PSA software behavior.

PowerShell software includes four “resource” files: tclshrc.tcl, tclshrc_psapi.tcl, wishrc.tcl and wishrc_psapi.tcl.
These files are utilized by PowerShell during initialization and should remain in the directories where they are initially
installed. Sections 8.3 and 8.4 of this manual provide further information regarding PowerShell API integration into
native TCL shells as well as the use of these files to enable remote access to PowerShell.

There are a number of valuable resources to help programmers and test engineers get acquainted with Tcl. First, the
help software that comes with Tcl/Tk is very robust and easy to work with. Also, there are several books available
including “Practical Programming in Tcl and Tk” by Brent B. Welch. On the Web, there are numerous “notes” sites
with correspondence on Tcl and Tk programming owing to Tcl’s popularity in academic and commercial enterprises.

2.5. Network Connection Considerations

Certain aspects of the PowerSync Analyzer and its host-based software (PowerShell, PSA Interactive) rely on a low
latency network connection. The constraints relate to certain near real-time operations that are performed and to the
degree of network connection latency. For example, both the PSE Conformance Test Suite and the PSE Multi-Port
Test Suite perform some operations that are timing sensitive.

Network connection latency between the application host and the PSA should be minimized and should never exceed 5
msec with a target range of 0 to 1 msec desirable. This will best enable the full flexibility and features of the
PowerSync Analyzer across all testing applications.

2.6. (Section Omitted)
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2.7. Technical Specifications

2.7.1. Port Configuration

Input/Output Ports 1 & 2 RJ45, 10/100/1000BaseT 100Q2 Balanced

Pair Connectivity Ports 1 & 2 Alt. Aor Alt. B

Polarity Ports 1 & 2 MDI or MDI-X

Detection Resistance Ports 1 & 2 Range 8 to 39 KQ
Resolution 1KQ
Accuracy 1%

Detection Capacitance Ports 1 & 2 Range 0.14,5.14,7.14, 11.14, 47,

52, 54, and 58 uF

Accuracy 5%

Load Current Ports 1 & 2 Range 0to 511 mA
Resolution 0.5 mA
Error +1.8% +1.1 mA
Activation Voltage 15.5V

2.7.2. Measurements

DC Voltage Pair-to-Pair Type Average
Range 0 to 60V
Resolution 100 mV
Error +1.2% +13 mV

DC Current Powered Pair Type Average
Range 0to 511 mA
Resolution 0.5mA
Error +1.2% + .25 mA

2.7.3. (Section Omitted)

2.7.4. Programming and Control

Interface: Ethernet 10/100BaseT

Host Requirements: PC or Lap-Top, Windows NT, 98, 2000, or XP

Control Environment: Sifos PowerShell or PSA-Interactive

Network Latency: <5 msec

2.7.5. Physical and Environmental

Width: 19

Height: 5.25” (3 Rack Unit)

Depth: 12"

Weight: 17.25 Ibs. (Fully Populated)

Power: 100VAC - 240VAC, 50-60Hz, 600 mA Max.

Operating Temperature: 50°C at 20W Max per Port, linearly de-rated from 30°C at 30W per port (see Figure 2.11)
Note: 30W is the heat dissipation rating, not the power loading capability of each PSA
Test Port.
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Figure 2.11: Heat Dissipation Capability of Each PSA Test Port

Storage Temperature: -20°C to 85°C

Operating Humidity: 5% to 95% RH, Non-Condensing.
2.7.6. Certifications

Emissions: FCC Part 15, Class A

Meets EN55022, VCCI, AS/NZS 3548

Safety: CSA Listed (CSA22.2 No. 61010)
Meets EN61010-1

European Commission: Low Voltage Directive (73/23/EEC)
Electromagnetic Compatibility Directive (89/336/EEC)
CE Marking Directive (93/68/EEC)

FCC Statement:

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause harmful interference in which case
the user will be required to correct the interference at their own expense.
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3. PSA Interactive PL

PowerSync Interactive PL is the graphical user interface for the PowerSync Programmable Load. It is a Tcl/Tk
application that is built from a number of Tcl/Tk scripts. It fully uses the PowerShell API for all instrument
interactions as well as a number of other library functions that are useful to PowerShell scripts.

3.1. PSA Interactive Standard Menus

When PSA Interactive PL is opened, the user will be prompted to select a
PSA chassis to which PSA Interactive PL will initially connect (See

Q PowerSync Interactive PSA Connect g@

Figure 3.1). The default selection will be the most recently connected [P (Elireeedls Sl
PSA chassis. This brief dialog assures that various users on a common Connect To:

network sharing multiple PowerSync Analyzers can connect to an [ta21ea 221108 &dd Chassis
instrument without interference to other instruments that might be in use EAEEARE

by other host computers. It also assures that any selected PSA to be 192.168,221.105

utilized is powered up and connected to the local network. The PSA ]gﬁlggﬁﬁﬂgﬁ

Chassis Selection dialog verifies the presence of any selected or entered 192.168.221.108

PSA address, inventories the selected PSA chassis for available test ports, 192168221108

and allows users to add any new instruments that may have been I Demo Mode
connected to the network. If the Chassis Selection dialog fails to find a e Connect
connected and available PSA chassis, it will ultimately open PSA

Interactive in Demo Mode with a default connection to a PSA-3000 and
with the annotation * DEMO MODE*. Using Demo Mode to connect to
a particular virtual PSA platform type is discussed in Section 3.1.3 below.

Figure 3.1 PSA Connection Dialog

PSA Interactive PL has been

PowerSync Interactive PL 3.4 =
s BE ] developed and tested for
File Help Microsoft Windows operating
- environments. PSA Interactive
: L Port Connecti . . . :
stot Fort D e e o mennestan PL is a special manifestation of
1 1 Gl Resistance Capacitance Part Status: m PSA Interactive for the
T I 7 @ ALTA 26 Kohm 0 140 .
b : C ALTB 24 :J U _J Cornect port I Digconnect port] POWerSync Analyzer famlly of
. e 2 products. When the application
Paolarity 2B i Power Paort I Remawe Power I .
2 i o N 11 is opened and connects to a
> ¥ P5A-1200FL
L. & MDIX I alPats T oy Power PowerSync Programmable
PSL-1200; :
m Auto Discover I Apply Settings I Load’ Powflrsync lnter(aictlve PL
— L automatically opens an
Test Connects Copyp Settings T K
Sedect Chasss | | | AL i SEe configures to that chassis.
DC Current
Read Settings Load Configuration € DC Pawer Conversely, Whel’l the Currently
mé | € Class0 € Class MeasPstiod 100 mGec connected chassis is a
L el 1560 PowerSync Analyzer product

e T I RackPack), PSA Interactive will
00 mh Copy Settings open in its full-featured

Analyzer mode.

pp O Bt MEASURE (PSA-1200, PSA Compact, PSA
P

Coee | ‘ Multi-Port Tests J | | ‘

Figure 3.2 PSA Interactive PL Main Menu

PSA Interactive PL consists of a
single main menu that enables PSA-PL configuration and control. Beneath this, sub-menus are provided for chassis
selection (and connection) as well as for replicating configuration settings across multiple test ports. PSA Interactive
PL menu also provides access to the PSE Multi-Port Test Suite menus if the connected PSA-PL is enabled for the
Multi-Port Test Suite.

3.1.1. PSA Interactive PL Initial Configuration

When PSA Interactive PL is started, it will automatically read the most recently used PSE local configuration file to
acquire PSE settings. Assuming successful connection to a PSA chassis, it will initially “inventory” the chassis for
available test ports. Note that on startup, PSA Interactive PL will NOT automatically configure all of the port switches
(ALT and POLARITY) for the PSE characteristics entered in the local configuration file. This assures that the PSA
connected will continue to function properly in the event that another user or shell is actively running tests using that
PSA. Users may use the File-Load operation (see Section 3.1.2) to configure the current PSA-PL chassis to the ALT
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and Polarity settings within any selected PSE Local Configuration file. Alternatively, the Auto Discover control (see
Section 3.1.4) may be used to configure ALT and Polarity on all test ports to a current connected PSE port.

Sections 3.1.2 — 3.1.9 will introduce the PSE testing capabilities available in PSA Interactive PL. The Help menu
capabilities for PSA Interactive PL will be discussed in Section 3.1.10. Section 3.3 will address the Multi-Port Test
Suite menus and Section 3.4 will provide a number of application examples working with PSA Interactive PL to
perform certain test operations.

3.1.2. PSE Characteristics and Configuration

PSA Interactive PL provides a facility to load and save PSE Configuration Files. When a local PSE Configuration
File is loaded, settings related to PSE characteristics are automatically
updated to the values provided in that file. Most importantly, the PSA
chassis currently connected will have all port switching configured in

| Open PSR Configurstien 2]
Lock i [ I3 Forfiy

et

Wl | scom s an accordance with the default values for ALT and Polarity in the selected
@ ¢ gim:: i PSE Configuration File.
Dolltp | &) avusau, bt D pe
W e When a local PSE configuration file is saved, all of the “global settings”
T il el e currently in effect will be stored in that configuration file. Note that
D o Cwmameae Smew: 3| some settings can only be adjusted by editing the local configuration
@ s e emmm 1 file (see Section 2.4.4).

HyHetrak.  Fies ey
Flaces

Files o

The local configuration [Load] (Figure 3.3) and [Save] menus are
Figure 3.3 Chassis-Wide PSE Configuration  accessed under the [File] drop-down menu on the menu bar.

3.1.3. Slot-Port and Chassis Selection

The Slot and Port selection lists will only contain the valid populated slots for the currently selected chassis. The Slot
and Port may be selected by clicking on the slot and port from the scrolled list or by typing a value into the entry field
directly (Figure 3.4). Once a Slot and Port have been selected, all test port configuration and measurement operations
will be directed to that Slot and Port.  All settings of the currently selected test port can at any time be queried using
the Read Settings button.

When the Select Chassis button is pressed, a window opens (Figure 3.5) with a scrolled list of all “known” PSA
chassis IP addresses on the LAN. This list of chassis addresses initially comes from
File Muli-Port  Help the local environment file (see Section 2.4.4). The list of known or available chassis’
will be updated whenever PSA Interactive PL is started. It will also be updated if a
selected chassis is found not to exist on the LAN.

Slot Port

4

Users may add a new PSA chassis address by entering the new address in the Select

2
1 N Chassis entry field, then pressing Add Chassis. If the entered chassis is found on the
2 3 LAN, it will be added to the list and become available for future selection. It must
then be selected to effect the PSA ¥
3 -
n Interactive connection change £ PowerSync Interactive PSA Connect |- 03
5 before pressing Connect. PS4 Chassis Selection
E J The Delete Chassis button i d t Conneet To
- e utton is used to .
=% remove a chassis address from the 132168 221.108 M
19166 291 108 list of known addresses. This 192168221108 - Delete Chassis
R information will also be retained in lggzlggégugg
Figure 3.4 Slot-Port Select the local environment file. 192.168.221.107

192.168.221.108
. . . 192.168,221.109
The PSA Chassis Selection menu offers a checkbox for enabling

Demo Mode. When Connected in Demo Mode, PSA Interactive [~ Demo Mode
will present a menu allowing users to select and then manage an Connect
imaginary PSA platform. Demo Mode =l 4

Power$: I ve. .. 3 . . .
Erovesme et =0 i utomatically be invoked upon
Select Demonstration Platform

® A DoNE entering PSA Interactive if no known PSA

Figure 3.5 PSA Chassis Select and Connect

Ceseian chassis’ are discovered on the LAN.

PSL-3000 . . . . .

P —— Many PSA Interactive menus, standard PSE tests, and operations will function in Demo
» S Mode as if an actual PSA chassis and PSE ports were connected.

Populated Slats:
12

Once a chassis is selected and appears in the entry field, simply press Connect to retain that
new chassis address as the new recipient of configuration commands and queries.
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3.1.4. Detection Configuration

The Detection Configuration sub-menu (Figure 3.6) enables control of various static port settings in each test port.
First, the Port Type is selected as ALT A or ALT B. This defines which conductor pairs are conveying the PSE power.
Secondly, Port Polarity is selected as MDI (or positive voltages) versus MDI-X (or negative voltages). Both of these
characteristics are governed by the PSE under test and must be set accordingly for that PSE in order for detection,
classification, and power-up to occur successfully.

- - - For any given PSE, if the ALT and Polarity traits are not
Detection Configuration known, the Auto Discover control will automatically
Fort Type Resistance Capacitance determine them and configure all ports in the currently
o ALT A 24 Kahm 0 .14 uF selected chassis. The PSE must be connected to the currently
AT B = ﬂ 0 J selected chassis and t.est port in order to enable this discovgry
22 5 process. If the PSE is connected, the status “PSE OK!” will
3 23 7 be displayed in the DC Meter Measured Value field once the
Polarity . . . .
24 11 ALT and Polarity settings are discovered. These settings may
MOl 28 j J be retained in a PSE local configuration file through the File
P Save operation.
Auto Discover | Apply Settings | . . . . .
Detection Configuration settings also include two scrolling
Test Connects | Copy Settings | widgets for selecting or entering passive detection Resistance
and Capacitance. The passive resistance setting ranges from

9K to 39 KQ in 1 KQ increments. The passive capacitance
setting can take on the value of 0.14, 5.14, 7.14, or 11.14 pF
in “Type 1” PSA test ports. Newer “Type 2” and “Type 3” PSA test ports add additional values of 47, 52, 54, and 58
pF to aid with legacy mode PSE testing. PSA Interactive PL will automatically display all available capacitance values
on any given slot-port that is selected.

Figure 3.6 Detection Signature Configuration

. [ . . . Detection Configuration
The Apply Settlngs butt'on will 1mmed1ately establ.lsh the settings fqr Port Fart Tome Resistance  Capatitance
Type, Polarity, and Passive Detection values of resistance and capacitance & ALT A 24 Kohm 5 14 uF
in the test port. These settings will persist until: C OALTE T E=
22 5
: 23 7
e  The PSA chassis is power cycled. Sfla;t; | gg 11
e A local configuration file is loaded with different default ALT o— = =
and POL settings. ; ;
. " . . Auto Discover | Apply Settings |
e  Auto Discover is selected and determines that the settings are _
not correct for the currently connected PSE. Test Connects | Eopy Settings |

The Apply Settings button will annunciate via red text that a change has Figure 3.7 Setting Change Pending Update

been selected but not yet applied to the currently selected slot and port.

The Test Connects control will perform a quick test of the presently selected slot,port to verify electrical connection to
a PSE. If All Ports is selected in the Port Connections sub-menu, then this test will be extended to verify PSE
connections on all available test ports. The Measured Value field will report “Connected” if connections are verified.
Otherwise a message box will appear listing any PSA test port(s) that are not connected to PSE ports.

The Copy Settings control will be addressed in section 3.1.8 below.

3.1.5. Port Connections

The Connect Port button creates an immediate connection from the incoming PoE bus to the detection signature and
AC MPS signature load. The Disconnect Port removes the both

Port Connection detection and AC MPS passives from the bus. A PSE will not
successfully detect and power-up a port unless the detection passives are
Fart Stabus: I ISOLATED connected. Once the PSE port is powered, the detection passives

(resistance and capacitance) automatically become invisible to the PoE
bus, however an AC MPS passive signature load of 24 KQ then activates.

Cannect port | Discannect port | This means that a PSE utilizing the AC MPS method will not remove
power unless the port is disconnected (or isolated). However, if the

Poweer Port | Flemove Power | PSE is using the DC MPS method, the absence or presence of this 24 KQ
AC MPS resistance will have no effect and the PSE port will remove

[ allParts r Eisgi--ll:'?:ﬂ]g;l_ power as soon as the static current load (see section 3.1.6) drops below a

threshold of approximately 5 to 10 mA.
A third control, Power Port, is provided to force successful steady-state

Fiaure 3.8 PD Connection & State Control
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PSE power-ups to a PSE port. This control will be discussed in section 3.1.7 below. Finally, the Remove Power
control simulates and immediate PD disconnect, thus forcing power to be removed by the PSE port. Power Port and
Remove Power are functions that each manipulate the detection signature,
port switch, and the active load.

Port Connection

Users also have to option to simultaneously connect, disconnect, power up, Part Status: | COMMECTED

or power down all test ports within the currently addressed chassis using the

Connect, Disconnect, Power Port, and Remove Power controls. Selecting Connect port | Disconnect port |

the All Ports checkbox will enable the “broadcast” connection operation.

The PSA-1200PL High Power checkbox control places PSA Interactive into Power Port | Remove Power |

a special mode for testing high power 2-pair (30 Watt) PSE’s with the use of W A&l Ports - PSa-1200PL

external PSA-1200 Port Combiners. This topic will be addressed fully in High Fower

Section 7. PSA-1200PL High Power should not be selected when testing

IEEE 802.3af PSE’s. Figure 3.9 Group Port Connection

3.1.6. Load Configuration

A key function of the PowerSync Programmable Load test

port is to provide a controlled DC current load to the PSE Load Configuration

port. The Load Configuration sub-menu (Figure 3.10) 1350 mh € Clasz0 © Class 1

offers capability to configure a static DC load current. 135:l " Clazz 2 © Class 3
 Class 4

The static DC load consists of a DC current that will be

present once the PoE bus voltage exceeds 15.5 VDC. This Load Status Zpply Settings

current will not exist below that voltage. Because the static 1350 i S

load current is activated above 15.5 Volts, it may be used for . DRy 2 EHngs

a classification load current during power-up as well as a

steady state PD load once a PSE applies port power. Figure 3.10 PSA Active Load Configuration

o) (e e The load current may be typed into the entry field or
entered by the slider control. The Apply Settings button
mé 0 " Class 0 © Class | will then send this configuration to the selected slot-port
O Class 2 € Class 3 and update the Load Status field. The Apply Settings
{ Class 4 button will annunciate via red text (Figure 3.11) that a
change has been selected and must be applied to the test

Load Status Apply Settings port.
TEd o mA Copy Settings Static load current can range from 0 to 511 mA and has a

granularity of 0.5mA. Entered values will be
Figure 3.11 Load Setting Change Pending Update automatically rounded to the nearest multiple of 0.5 mA.

The Load Configuration sub-menu also offers four radio buttons that will allow configuration of a Classification Load
current as might be presented by a PD of corresponding classification. Generally, classification load current should be
applied (via the Apply Settings control) before powering the port so that the PSE could acquire the proper PD
classification signature. The Class 0 load is 2.5 mA, the Class 1 load is 10.5 mA, the Class 2 load is 18.5 mA, the
Class 3 load is 28 mA, and the Class 4 load (Type-2 PD’s) is 40 mA. These classification settings will remain in
effect unless another load is entered via the entry field or via the slider control, at which time the active load will be
altered. Active load settings will also be affected by the Power Port control described in section 3.1.7 below.

The Copy Settings control will enable duplication of the static DC load to other ports in the chassis. See section 3.1.8
for further information.

3.1.7. Power Port Control and PD Emulation

The Power Port control can be used to force a PSE port to power up so long as ALT and Polarity are correctly
configured for the port. Power Port will override the present settings for Resistance and Capacitance with a valid
signature consisting of 23K and 0.14 pF respectively. It will then determine if a PD Classification level has been
entered in the Load Configuration sub-menu (via Class radio buttons) and utilize the appropriate values of both
classification current and power-on current for that classification level. Finally, it will connect the port (detection
signature) and monitor for port power-up so that it can switch from the classification load current to the steady-state
powered load current. Note that the Power Port control “arms” red (Figure 3.12) just as the apply settings control
when a PD Class level is selected. Emulated PD power-up will occur when the Power Port control is pressed in place
of the Apply Settings control in the Load Configuration sub-menu.
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When the port powers up, the status indicator [ powersyoc Inetactive PL 3.4 =
“POWERED!” will appear in the Measured Value o Heb
window of the DC Meter sub-menu. The steady state = — — s
current will then appear in the Load Status display in the m o ERCH Pt S [ SOATED
Load Configuration sub-menu. Steady state loads 1 k  ate "cl Y Carnmcit | Docorvecioet |
applied are classification dependent. The Class 0 load is Py |1 @ R o
140 mA, the Class 1 load is 44 mA, the Class 2 load is = :‘;;N bt = Fupes PR
108 mA (Figure 3.13), and the Class 3 load is 202 mA. D) soph et | o
| P PowerSync Intevactive PL 14 ;.E.F.'J Salect Chassis | M L""‘“’l Meter Typn :"-: 2;:::
Fie e _Pesd Setings | Load Configusation ” D[‘?F»—u
_ [~ 185 ma ""j :m-nimi MeasPeicd & 100miec
e P o U(I;::‘.metﬂm‘ L s " Clwz2 © Claes3 15
e ’»_ ::I‘L:: |‘_'j i‘DINI _'J [ ‘:d N\’w gﬂ Load Statu :J_—‘." Ch‘,'l.‘ -
t ] - ;I;‘ : E | ? %mhl o oo e | —
P s A | [ L S ot :
e L Clone | Multi-Poit Tests
a1z 05 Ao | fainrs DE Metes
st | | o] cmse | |t € v Figure 3.12 Port 3,2 Armed for Class 2 PD Power-Up
r=== - :n:j'?:;\:u; :::11 Meas Peiod E‘";Z
\ e If no classification level is specified in the Load Configuration
p"ﬂ o x:::ll sub-menu, then the steady state load current applied will be 12
: - mA, a relatively minimal value needed to keep DC MPS PSE
Ooe | || Moo Toss | ports powered.
Figure 3.13 PD Port Powered to Class The Power Port control has the added feature that it will be

“broadcast” to all test ports in the chassis when the All Ports checkbox is selected. This means, for example, that all
test ports can be configured to emulate a class 2 PD power-up at roughly the same time. This would be done by
selecting Class 2 in the Load Configuration sub-menu, selecting All Ports, and then pressing the Power Port control.

To successfully remove power from a PSE port, either one or two conditions must be met depending upon whether the
PSE uses the DC MPS or AC MPS method to maintain power.

MPS Method Conditions for Power Removal
DC MPS Load Current <5 mA
AC MPS Load Current = 0 mA and Port Switch DISCONNECTED

The Remove Power control will effect both required conditions so that all PSE ports should remove power. As with
the Power Port, this can be broadcast to all PSE ports simultaneously by selecting the All Ports checkbutton.

3.1.8. Configuration Replication
Copy Settings buttons are provided in both the Detection Configuration and Load Configuration sub-menus. These
buttons open up a Port Replication window that offers the ability to quickly copy a type of configuration to one or more
other ports in the currently addressed PSA chassis. When the menu is opened, the check boxes for every available test
port will be enabled while unpopulated slots will be disabled (grayed-out). A field in the lower left of this menu shows
the type of configuration parameters that will be duplicated across all selected ports. This Copy field is derived from
 Powersyne Interactive - Port Replication LoE the. sub-menu where the Copy Sgttings button was

P54 Port Hoplication activated. Under the Copy field is the From field

showing the slot/port from where settings will originate.

This is equivalent to the current slot/port that was active

PSa Slat

1 2 3 4 ] E 7 a8 9 ALV | 12 ALL PORTS
Pat1 - W F F F F T I ' < r when COpy Settings was selected.
Patz PV W & ¥ ¥ V¥ [ [ I I I T i .
e o If the C_Zopy Sett_lngs b}lt'[Ol‘l was pressed in the
o St | Detection .Conflgu ration sub-menu, tl_len only the port
el S configurations of ALT, POL, and passive detection

resistance/capacitance will be duplicated across all

- . selected ports. Similarly, if the Copy Settings button in
Figure 3.14 PSA Copy Settings Menu the Load Configuration menu is selected, only the
present DC Load setting will be copied to other selected ports. The actual replication occurs upon pressing the Copy
Settings button once it has armed red (Figure 3.14) in the PSA Port Replication menu. The DONE button then closes
the PSA Port Replication window.

The ALL PORTS checkbox causes the current configuration settings to be duplicated to all available test ports within
the currently connected chassis.
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3.1.9. DC Meter
The DC Meter sub-menu (Figure 3.15) provides access to a simple voltage and
current metering resource. The meter can operate as one of three types: DC Meter
Average DC Voltage, Average DC Current, and Average DC Power. Meter Type & DCYoltage

 DC Cument
Measurements can be made using a selectable averaging Meas Period of either " OC Power
100 msec or 1 second. Measurement values are displayed in the Measured Meas Period & 100 mSec
Value field with corresponding units each time the MEASURE button is

d 1 5ec
pressed.
MEASLURE

When measuring voltage, the meter reports voltage directly on the PSE port.
As a meter, it provides a negligible resistive load of 3.2 MQ. It can read from 0 Messured Value
to 64 volts with 100 mV resolution. ‘ 46.7 ‘ vDC
When measuring current, the meter reports the DC current flow through the Figure 3.15 DC Meter Sub-Menu

active load configured in the Load Configuration sub-menu. Therefore, it will
only read 0 mA (no current) unless the port voltage is greater than the 15.5 Volt activation voltage for the DC Load.

Note that the DC current flow through the active load may not agree exactly with the active load setting. For example,
if the PSE port is limiting output current (Iport), then the meter will read actual current flowing from the PSE as
opposed to the active load target current set up in the Load Configuration sub-menu. The current meter can read from
0 to 511 mA with a resolution of 0.5 mA.

The DC Power meter sequences measurements of voltage and current, then computes port power in units of watts.

3.1.10. PSA Interactive PL Help Menus £7 PowerSync Interactive PL 3.4
The PSA Interactive Help (drop-down) menu choices include: File Help
e Help Topics Slot ngg”":_cs
. onfig
e  PSA Configuration 1 PSA Faatires i ?Z
e  PSA Features | = Yersion e
e  Version 2
; Polarity
B & Ml
H PSA PowerSync Interactive PL - Help... g@ The He'p Topics menu in Figure 3.17 7 j . MOl
PSA-PL Help Topics provides “look-up” access into standard Figure 3.16 Help Menu Options
PoE T echnol 1
o Techrolog, GetHelp PowerSync Analyze.r documentation . ‘ ‘
Teot Port Harduare including the Technical Reference Manual (this document) and various Sifos
S Chassis Conreciion Application Notes. This menu is currently supported under Microsoft
anfiguiation Menus ! .
Dpcton Sonaes Windows and requires the host controller to have a copy of Adobe Acrobat
Eenfiguration Replicaton Reader installed, version 6.0 or later. Assuming that an acceptable reader
‘ower-Up Emulation X . b
PEE Contauwation Fles. Rz IR program is discovered on the host computer, one or more choices for Reader
P et v Programs will be offered in the Help Topics menu. Generally, Adobe
iPor Tesing . . . . .
Mt Port Test Menue - e Acrobat will be th.e preferred ch01§e. Upon selecting a topic and pressing Get
High Pawer PSE Test PL Help, the appropriate document will open to the relevant page number for that
£ topic.

£7 PSA Feature Configuration E]@

PSA Feature Configuration

The PSA Features menu in Figure 3.18
displays the feature configuration of the
currently connected PowerSync PSA Chassie  192.168.221.109
Analyzer. Features include test suite Serial 1D 044848DF7

options such as PSE Conformance Test

and PSE Multi-Port Test. This menu B
also provides the Serial ID of the PSA P Interactive wES
= chassis. The Serial ID would be utilized PSE Conformance Suite. MO
when procuring new feature upgrades PSE MultiPort Suite MO
) . from Sifos Technologies. The PSA- LLDP Emulation MO
Figure 3.17 Help Topics Menu 1200-PL is differentiated from a PSA-
1200 by the absence of Analyzer o
Resources. The LLDP feature is only available on PSA-3000 and PSL-3000 Figure 3.18 PSA Chassis
platforms. Feature Configuration
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The PSA Config menu in Figure 3.19 displays the configuration of the F'DSA PawerSync Interactive - Version |- CJ &3
currently connected PowerSync Analyzer chassis. Configuration includes A (e Ve
populated Test Slots and firmware version information for the Controller SomarSymn fomigass Intermctire 2.8
~ — Blade and every test port in that PSA CopyTight (o) Sifos Technologiss, 2005-2003
PN CIssic Connguration =)\ 7 FowerShall 3.¢ Hodule Version
PSA 192 168 221 108 Canfiguration ChaSSIS'
Indt File 3.4.00 10-07-03
flf‘_‘fff'_ e Type '-'*fffff i Peowerfhell 1200 L::Lxuy 3.4.00 10-07-08
0 e Lst The final help menu provides a software By Poirnny 34700 200708
e Version display (Figure 3.20) and also FommShell Heammeren DA
Les includes a PSA Interactive global font P Tt s 5 .00 200708
1.5% . . . "o L] - -03-
L5 selection option. For Microsoft TSl WOIIE 22 e
L Windows, the Small Font should be the O D T
e default selection. Certain Linux systems ot 3w leoros
1.5% . oL ation . =07
L may benefit from selecting the Large F herois outeee 5400 10mmone
L Font depending upon dlsplay H-F Config 3.4.00 10-07-09
1.5% . . H-F Tests 3.4.00 10-07-03
182 characteristics. HP Sequence 3.4.00 0-07-09
15T HP Test Cfg 3.4.00 10-07-08
- HP FD Emal 3.4.00 20-07-09
i3 1o Malp vemeen 5400 100708
Feature Config 3 .4.00 10-07-09
Help Topics 3 .4.00 10-07-09
s S feren 34700 10708
Figure 3.19 PSA Chassis
* Smal Fant
) ) " Large Font Cloze
3.2. (Section Omitted) Q

Figure 3.20 PSA Software Version Menu

3.3. PSE Multi-Port Test Suite Menus

Note: The PSE Multi-Port Test Suite Menus will only be activated if the connected PSA-PL is enabled for PSE Multi-
Port Testing.

3.3.1. PSE Multi-Port Configure Resources Menu

The PSE Multi-Port Configuration menu provides a method to configure test resources for the Multi-Port Test Suite.
The PSE Multi-Port Test Suite is the subject of Section 6.

Multi-Port PSE Testing involves simultaneous and synchronized usage of many PSA test ports across one or more PSA
chassis’. As such, a special configuration menu is provided to establish the PSA chassis and test port resources to be
assigned for a Multi-Port test session.

£ PowerSync Interactive - Multi-Port Config g@
Multi-Port Resource Configuration
B PowerSync Interactive PSA Connect |- /0B Select PSas Type Fats Tally Parts TestedPots:. 36
PSA Chassis Selection PSa 1 Pots | 192168221108 FL  AllFons
Cannect Ta: PSA2 Pots | 192168221108 PL 111224 2231 3241 42515261 62
[132 TeR 221 108 theld Chassis PS4 3

1592.168.221.106
192.168.221.107
152.168.221.108
152.168.221.109

p—
J ﬂ Clear J Load Default J Save Default J DONE
Figure 3.21 Multi-Port PSA Select Figure 3.22 Multi-Port Test Field Configuration Menu

The Multi-Port Configure Resources menu (Figure 3.22) allows up to 8 PSA-PL chassis’, each with up to 24 test
ports to be assigned to a Multi-Port test session. This means the maximum number of test ports allowed for Multi-Port
testing is 192. Within the menu, the Clear button may be used to clear out any previous configurations prior to
creating a new resource configuration. PSA resources must be configured starting with PSA 1 and working upwards
until all required test ports are assigned.

To add a PSA to the test resource field, each PSA N button opens a menu (Figure 3.21) identical to the Chassis
Selection menu seen previously. PSA Addresses may be entered, selected from the current list of known PSA’s, or

added to the list of known PSA’s. Many of the same rules apply here as would apply with the Chassis Selection menu
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discussed in Section 3.1.3. PSA addresses that are entered or selected MUST be available on the local network, or
otherwise they will be rejected. Additionally, each PSA added to the test resource field must be unique — there can be
no duplication of PSA’s from row to row. If a repeat PSA address is entered in the menu, it will not be added to the
test resource field.

Once a valid PSA address has been assigned to the Multi- B PowerSync Interactive - Port Selection mEX]
Port test resource field, an associated Ports button activates PSA Port Replication

to enable the assignment of test ports from that PSA chassis. PEARY]

The Ports sub-menu (Figure 3.23) is very similar to the L R ALLFORTS
Copy Settings menu seen in Section 3.1.8. The required test Potl Bj Bj B Bl B BLVES L)L LT L
ports may be individually selected or, in the event where all N

PSA test ports are utilized, the ALL PORTS option may be Mode  [WliFor

selected. This menu will only be enabled for the available SELECT
test ports within the associated PSA chassis. If fewer than

24 test ports (12 test blades) are installed, then ALL PORTS

will only include those test ports that exist within the Figure 3.23 Multi-Port Port Select Dialog
associated PSA chassis.

At any time, as resources are configured, the Tally Ports button (Figure 3.22) may be used to summarize all test port
resources currently assigned for Multi-Port testing. The Save Default button will store a non-volatile Multi-Port
Resources configuration according to whatever is currently configured in the menu. The Load Default will load a
previously saved Multi-Port Resource configuration into the menu. When resource configuration is completed, the
DONE button will actually perform full resource availability checking as the menu is closed.

3.3.2. Multi-Port PSE Test Menu

Multi-Port Tests may be run individually or automatically sequenced to a standard report facility. The Multi-Port
PSE Test menu (Figure 3.24) enables the execution of individual Multi-Port tests within the previously defined Multi-
Port Test Resource field.

£1 PowerSync Interactive - Multi-Port Tests E]@

At the bottom of the PSE Multi-Port Tests PSE Multi Port Tests
menu are the test resources that are defined fEEnieton Mol Port Test TEST DONE
using the PSE Multi-Port Configure et mirerra R
Resources menu. These resources must Clase Lot 155 A |l oo = o
be present in order to run Multi-Port tests. s R || | DRtk iR anangar

PundLosd [ 108 ma E’S:iiti'fc'ii I"iz:ﬁ::xx: y
Within the PSE Multi-Port Tests menu are T oot | | esemivecsores:  piksi: woms pase: woms
3 sub-menus for specifying tests and test ™ Loganathode i S
conditions. The PD Emulation sub-menu PSE Characteristics Test Setups
allows the selection and configuration of N Test Status
PD Emulation characteristics that will be [TEST CoMPLETED!
applied to all test ports as Multi-Port tests Dt
are run. PD’s may be selected as Class 0, Fiod lapleasiios RL TN 1E21223132414251528152
Class 1, Class 2, or Class 3. When a PD
classification is selected, the Class Load,
Inrush Load, and Powered (steady-state)
Load are displayed according to the PD
classification selected. Figure 3.24 Multi-Port Selected Test Menu

B PowerSync Interactive - NP PD Emulatio... |- [OJEJ| A special helper menu, PD Setup (Figure 3.25), may be used to configure

Multi-Port PD Emulation Parameters specifics of PD emulation for each class of PD. Within this menu, users may
Class OPD's Dlsss 1 PD's specify the Classification Load current, Inrush Load current, and Powered
Cassload [25 mA| | Clssload [135 md Load current associated with each PD classification. Values entered into
ooy [ > | o= | o each field must be valid for the type of load being modified. The Set
Foraitodl T | Foreeitoniles T Defaults button will update all fields to default values established when
Dlsss 2PD's Dlass 3FD's PowerSync Interactive is opened. Any values entered into this menu will
Dhssload [185  mA | DClassload [ ma remain in effect so long as PowerSync Interactive is running. If PowerSync

trushiosd [ ma | | shioad [ ma Interactive re-started, the PD emulation loads will reset to the default values.
Powered Load | 108 mé Powered Load | 202 mé
Set Defaulls DONE The PSE Characteristics sub-menu (Figure 3.24) allows the selection of
DC MPS or AC MPS. This setting is initially established according to the
Figure 3.25 PD Emulation Setup Sub- PSE Configuration File most recently loaded. This setting will primarily
Menu with Default Values affect only those Multi-Port tests that evaluate PD disconnect behaviors.
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The Multi-Port Test sub-menu allows the selection of an individual Multi-Port test to run. A total of nine Multi-Port
tests are available for the PSA-PL. Each Multi-Port test has the ability to log detailed test data collected during the
course of testing. This test data is unique to the actual test run. Selecting the Logging Mode checkbox will enable
creation of a data log in the current test results directory — these logs are named according to the test and are
overwritten each time a particular test is run.

B Powarsync Interactive - WP TestPare. -3 A Te.SF Setups helper menu (Figu re 3.26) is algo provided to define test
T ———— conditions that are pertinent to particular Multi-Port tests that go beyond
- - PD Classification emulation described above. Within this helper menu,
Ponertlp Detecton Load FDW“U" T:SI e users may specify the detection load signature utilized by the two
:': T;ii:ge . :DMh:n - fg:ﬁ:m mp_pwrup_ tests. The Mid-Range signature is 23K, the Low-End
—— signature is 19KQ, and the High-End detection signature is 26K<.
€ HighEnd r on Shutdown
Dissornect Test lmin Overload Test Cunent The Duration Test Time applies to the two mp_dur_ tests within the
& Omh s 3 3 Multi-Port Suite. This parameter establishes how long those tests will
r € MIms F 175 me run with either the static or randomly varying load condition.
PSE MPS Type: [A0 c Additionally, a Disconnect on Shutdown checkbox option will cause the
mp_dur_ tests to avoid attempts to power-up PSE ports that shut down
Fo e B __ooe_ | during the course of the duration, or stress test. If not selected, PSE ports

Figure 3.26 Multi-Port Test Configuration will be allowed to power-up and therefore could record more than one
Sub-Ments intermittent shutdown event per port.

The Disconnect Test Imin parameter allows users to select the Imin level to force disconnect shutdowns with DC
MPS type PSE’s within the two mp_discx_ tests. This parameter is limited to 0 mA for AC MPS PSE’s. Finally, the
Overload Test Current options specify the overload current to be utilized by the mp_overld_idp Multi-Port test.
These options are restricted according to PD Classification. For example, 100mA is only available if Class 1 PD’s (4
watt) PD’s are to be emulated during testing.

The TEST button (Figure 3.24) initiates the currently selected Multi-Port test. Test status will be reported in the Test
Status display field and when the test is completed, the results will be displayed in the Test Results field. Users
should be aware that some Multi-Port tests will take considerable time to complete, especially with large numbers of
test ports involved. Tests must be allowed to run to completion before actuating other operations within PSA
Interactive.

3.3.3. Multi-Port Test Sequencer Menu and Multi-Port Reporting

The Multi-Port Test Sequencer menu (Figure 3.27) enables the automated sequencing of selected or all Multi-Port
tests and automated generation of a standard Microsoft Excel spreadsheet or text file report. Under PSA Interactive PL,
nine of sixteen total Multi-Port tests are enabled. The remaining tests are only available to PSA-1200 and PSA-2400
platforms that are enabled for the Multi-Port Test Suite.

Much like the Multi-Port PSE Tests £ PowerSync Interactive - Multi-Port Sequencer E]@
menu, the sequencer menu offers sub- PSE Multi-Port Sequencer
menus to configure PD emulation —— S—
L . mulation MultiPort Tesls Report Configuration
characteristics and to specify PSE I -~
MPS methods. These functions are - - ﬁ mp_purup,_ports ﬁ mp_discit_ports e
discussed above in Section 3.3.2. ¥ mppern e " Tex File Repor
Flass Laad ’E ™ ™ mp_cap_ports ¥ rmp_discy_idp * Standard Time-Date File
The Multiport Tests sub-menu Irrush Load [ 2.5 ma I mp_cappwr ™ € User Specified File
allows the selection of specific tests or PurdLoad [ 140 mé l': :: o Ente File Name:
. mp_overld_idp
All Tests. It also offers the Logging T A = g —
Mode control and the Test Setups _rosee |
™ AllTests
helper menu. Both of these are -
described above in Section 3.3.2. s'fE Eharacteristics [
e : o Test Status TERMINATE |
Additionally, there is a Report
Configuration sub-menu enabling the O mp_pirup_parts: Pawering up PSE Ports.
reporting to be automatically directed PSh 192186221108 FL Al Pors
PSA#2 192188221103 PL 111-221223132414251526162
to the standard PSE spreadsheet report
for Multi-Port or to a text file. Text
report files may take on a Time-Date

Stamp (default) file name or may be

placed in a file name specified by the  Figyre 3.27 Multi-Port Test Sequencer Menu
user.
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The standard Multi-Port spreadsheet report is a Microsoft Excel template file, mp_report.xls, that will be found in the

../Results directory as well as in any subdirectories established below that for storing PSE test reports (See Section
2.4.5and 2.4.6). The test sequencer develops an intermediate mp_report_data.csv file that is then utilized by macros
within mp_report.xls to automatically process Multi-Port test data upon completion of the test sequence. An example
report is provided in Figure 3.28.

Multiport Test Report ¢ PSE Muldport Performance Report
Dater Tima PO Lmulation Usilized FSA iunw: FL 100 I T t
Ports Tested: 24 PO Class 1] 5 s
-_e
PSE Type: Sample 24 Poit PSE [P Class Cunent 25 A | [System: Type-1 1| Technol e
Test Resources ) l
PSS Unilized I|| I|r |7I [?1' 31 32 1.1\ Ia—z I5-| I52 I5| Isz I7| I72 Ia| Ia-= I:H I:w ||n-|||0-2|||-||||-2[|2-|||2-2
1[152 168 221 108 | | Y Y N R |
[ | |mp_pwaup_pors |Pon Pawer Ulp Statistics |mp_pwrup_time |Pon Pawer Ulp Timing
2 Dataction Signature Bid-Range Dataction Signaturs
o Active Port Count 2 Total Time to Power Sec
=2 Insctree Fost Courd 2 Aoarage Tene lo Power Sex
- Intarmittant Pan Cournt First Port Powarad Sac
g Inactive Ports IQ} 18R 221 10R- 120 122 Inactive Ports
o
a Intermiltent Ports 192,168 221108 Nol_Tesled
E Actre Port Count i ﬁvl'\'! Port Count
Tetal PSE Power 141 Watts Tatal PSE Power us 7 Witts
2 Awirage Porl Voltage 459 Volts Awirage Porl Voltage Lo 7 Molts
Lorw Power Ports 192168, 221108 Nane Max Power Actve Pors
Inactve Ports 192168 221 108 §26-1 62 /-1 7-2 81 8291 92 10-1 162 11-1 112 First Shutdown Part mmﬂzzl 108: Part 91
121 122 Inactive Forts 19216 T2 108 None
mp_dur_static PSE Pawer Stress - Static Load mp_dur_cycle PSE Pawer Stress - Variable Load
n Test Time = Minates 000 Hours Test Time = Miraitos 0,07 Hours:
§ Activ Port Count 24 Activt Port Count 24
= Total PSE Prower 130, | Wil Tetal PSE Power 131, l Walls
w Shutdown Event Court Shutdown Event Court
8 Shutdown Ports 192168 M 108 Nore Shutdown Porls 192168 zz| 108 Nune
g Inactive Forts T2 T2 108 None Inactive Forts 19216 T2 108 None
'§" ar o Vol tation: 1 mp_teo_tport___ |Pon Valtage isolaton: 1 Port Load D Class: mp_tso_npor |Pon vantage isatarion: N1 Pt Load PO Class:
o Trarmen! Load Curreril mA Transient Load Curert mA
L Transvent Load Duraton meee Trarsment Load Duration msee
= Zwarage Transierd Vpp Voits Zwmrage Transierd Vpp Volts
Max Trangiant Vpp olts. Max Transignt Vpp oits.
Max Coupling Sites Max Coupling Site
o Inactive Ports Inactive Ports
£
[ |Pars Pawrar Down Statisties PO Class: 0 (26 ma) PO Class:
t Currunt Luvel 0 mi Drsconnect Curmen Livel A,
tuck Powered Count i} Total Power-Down Time msec
o Intermiltent Pawered Court M/A Ay, Pawer-Donn Timg msec
; Powared Pons 192188 221 108 None First Powsr-Down Time msac
= Powered Pons
=
% Intermiltent Ports 192,168 221108 Nol_Tesled
Last Part Devn
(=] First Poet Down
e Inactint Ports 192 168 221 108 121 122 Inactint Ponts
=
=
a
E mp_discx_cycle  |Disconnect & Re Power Timing P Class: mp_disex_id Disconnect PawerDown Independence PO Class: 0 (25 mA)
= U-BCOI'\'\EB[ Current Level | mA, Ovsconnect Current Level ']
E Total He-Power Time Sec 1 Coupled Fort Count [&]
g Ay Re-Power Time Sec Inactive Ports 192160 221 108 121 12-2
k4 Min_ Fe Power Time Sec Couplod Ports Nana
o Last Part Pewerid
Never Recycled Pons
Inactive Ports
mp_overld_time Owerload Power Down Timing Port Overload and Re-Pawer Timing
Crvertoad Current Lovel mh ] Crverlaad Gurent Lovel i
Total Power Diown Timé mses Total Re-Power Time Sec
- A PawerDown Time msee Ay, R Power Time See
1 First Puwer-Divwn Time msec Min. Re-Puwer Tine Sec
@ Powered Ports Last Port Powered
= Never Recyelad Pars
=4
g Last Part Down
a First Past Down Inactive Parts
- In J
; nactive Ports
H
o Powerup Independence
2 mp_overd_ldp Owarload Powar Down Indepandence mp_pwnup_ldp [PSF Part Power lip Indapandance
o Overboad Curent Level T mA Delecton Swnature Whd-Range
s Coupled Pord Count Fil Cougled Pord Count 1
= Insctve Foste 19218 22 108 1241 122 insctve Forte 192168 221 108 None
o Coupled Ponts 192 160 221 108 1-1 L"mlrllnﬂ To 192 160 221 100 |m Coupled Pons Hana
192 168 221,108 spled To 192 168 221 108
192.168.221.108. |o:
162 163 221.108. 102
192168 221 .108. 10-2
168, 192168 221 108: 10-2
192 168 231 108 TEE 1S T2 08 102

Figure 3.28 Multi-Port Standard Pop-Up Spreadsheet Report

The standard Multi-Port spreadsheet report organizes all test results by test category, that is power-up tests, capacity
tests, stress-duration tests, isolation tests (not enabled for PSA-PL), disconnect tests, and overload tests. Many of the
parameters gathered during Multi-Port testing are compared against “ideal” test limits embedded within that same
report. Those parameters that deviate from ideal limit ranges are highlighted throughout the report. Section 6.11 will
explain how users can modify limit ranges using the limit table built into the same report file.
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The top of the Multi-Port Test report includes header information concerning general test conditions (e.g. PD
Classification) and graphically depicts the test resources utilized in generating the Multi-Port Test results. The report
scales automatically to reflect the resources utilized.

3.4. PSA Interactive PL Task Examples

The following paragraphs will demonstrate how to perform several useful tasks with PSA Interactive PL.

3.4.1. Perform a Class 2 Power-Up on Port 2,1 and Report Port Voltage for ALT A, MDI-X PSE
Menu Task Picture
Detection Configure the port for the PSE type and LA

Configuration

setup valid PD detection signature

Select Slot 2 and Port 1
Select ALT A

Select MDI-X

Apply Settings

LoadStss
an

o || et Corw | [ mtten | e |

L] Capy Setings

Load
Configuration

3 PowarSym Intessctios L 1LY e

Fie Wblon el
Sttt [ Fert Canaaction
n Pon Thoe Fewlace  Copactics e
L Frem [0 us R
2
:l l' an b j | Comasrei | vl
ooy by o | Lromt | st |
o 1 T -
= e o T aPon T Figh Pt
TR T ooy | B Mates
ko NewTgn DCVaae
it | | oyt | o
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Configure a valid Class 2 load

Select Class 2

Port
Connection &
DC Meter

Power the Port, then read the meter

Power Port
Select DC Voltage
Select 100 mSec
MEASURE

.+ PomeeSpnc labsiactien PL 11

= [T | P
e oA
- j F ©oare
:]

! Pty
Lol
- "
- e
Memze

Otnction Conligurstion.
Pssiwcs  Capactance
=
1 1
il i
h 1

7 4

H
R
septonrs |

o || ] i |

Losd Contiguistion

I Y “j © Class 0 Class?

ap it
T Capy Setings

o || et Corw | [ mtten | e |

C a2 T Cassd
e

Agply Setrgn

Pt Cannaction

Port S [COMRECIED.

Conract Port I Dacorract Por
Possse Port I Rarscres Pows:
I MPats I High Paver

DC Meter
Mes Type DO Vakage
T OC Cunert
 DC Pemetr
s oo 100 b
Lo E7
Lo |
Megsiand Ve

470| VvDC

February 2, 2010

Sifos Technologies

Page 33



PowerSync PL

Reference Manual

3.4.2. Test an PSE Port to provide over 15.0 Watts to a PD Load on Port 1,1 of 192.168.221.108
Menu Task Picture
Chassis Select Chassis 1 PamerSync Intoractiee PSA Connect =13
Selection ) PSA Chassis Soloction
Corrmct Tot

Select Chassis [z it |

Select 192.168.221.108 “"‘“‘??:‘ T Dea s

Connect

™ Demo Mods.
Il Connect

Detection Use Auto Discover to configure ALT and

Configuration

apacharce
1 '_
F : Cure - j CorrmeaPont | Dieerrect Pon
ond i [ ror | oo |
F A ;:x =L A b ghPom
| Emae ek s | DC Meter
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Polarity, then configure valid detection load.

Auto Discover
Select Resistance = 24

Select Capacitance = 0.

Apply Settings

Kohm
14 uF

Load

Configure the load for a Class 0 Power-Up and

2 PasmesSync Intsiactive PL 1.1

necessary to get > 15.0 Watts
Select DC Power
Select 100 msec

MEASURE

Port reports 15.1 Watts.
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3.4.3.

Detection
Configuration

Configure invalid detection load signature

Select Slot 4

Select Port 2

Select Resistance = 35 Kohm
Select Capacitance =5 uF
Apply Settings

Copy Settings

Apply Invalid Detection Signatures to ALT A, MDI-X PSE Ports and Verify No Power-Ups

up

Select DC Voltage
Select 100 msec
MEASURE

Port ot Aepicaton Copy detection settings to all ports in chassis.
Replication
3 5 8 4 : Select ALL PORTS
| IS R BT (T ST (R T BT (R (T TS| COpy Settings
P2 T F F FFFFFFFEFEFE DONE

Port Connect all ports
Connection

Select All Ports in Port Connection

Connect Port
DC Meter Read DC Meter in port 4,2 to verify no power-

Read DC Meter in port 4,1 to verify no power-
up

Select Port 1
Select DC Voltage
Select 100 msec
MEASURE

February 2, 2010

Sifos Technologies

Page 35




PowerSync PL Reference Manual

3.4.4. Simultaneously Power Up All Ports in PSA Chassis with Class 3 PD’s (ALT A, MDI-X)
Menu Task Picture
Port Disconnect all ports, then configure all ports Lot anta B L. 1o}
Configuration | for proper ALT and polarity =
ot ot nmnu-,...,. Past Connection.
& '__s_'_ (=) ::‘::‘n l_nm- |_5 lu! P, [REIIERN
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Select MDI-X | | ﬂl RS e
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Select Slot 1

Select Port 1 (or any slot, port)
Select DC Current

Select 1 Second

MEASURE

Port is powered with 203.0 mA of current.
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4. PowerShell Scripting Environment

PowerShell is a script development and interactive command execution shell built upon the Tcl/Tk scripting language
(version 8.4.5 or later). Tcl/Tk is an open source, portable, and easily extendable programming language developed
for Unix (Linux) and subsequently extended to Windows and MAC operating systems. Compiled versions of Tcl/Tk
are available (at no charge) from the ActiveState Web-Site.

Tcl (Tools Command Language) is a scripting language consisting entirely of commands for developing programs that
run on and utilize command line interfaces. Tk is a significant extension to Tcl to enable Graphical User Interface
(GUI) applications that are (for the most part) platform-independent.

4.1, TCL and Wish Shells

PowerShell is provided with access to both a Tcl shell and a Wish shell. Shells are interactive command consoles just
like the traditional DOS command shell that accompanies Windows or a “terminal” shell in Linux. In fact, when a Tcl
or Wish shell is opened on a Windows-based system, traditional DOS commands such as “dir” are fully available.

Both Tcl and Wish shells support interpretive command execution, meaning commands may be typed and executed
immediately when the [Enter] key is pressed. There is no compilation or linking required for Tcl/Tk commands. This
feature makes Tcl/Tk an attractive solution for instrument control. Tcl is also quite powerful at managing and
analyzing arbitrary data structures through its “list processing” capabilities. There is a considerable body of
information regarding Tcl and Tk that is freely available over the Internet. Additionally there are some commonly
used reference books including “Practical Programming in Tcl and Tk” by Brent Welch. The remainder of this
manual will assume that the reader has some familiarity with Tcl — familiarity with the Tk extensions to Tcl is not
necessary.

The Tcl Shell is purely a command entry and command-line program execution shell that does not support GUI
application development. It supports keyboard entry, mouse operations, and shell configuration in a manner consistent
with the host command shell (e.g. Windows “cmd” shell or Linux “terminal” shell). It supports interactive user
prompting (via “standard input”) from a script.

The Wish Shell is a newer shell designed to enable GUI application development. PowerShell Wish uses the top-level
window created by the Wish Shell to present a “Close PowerShell” button since the console window opened by Wish
is subsidiary to the top-level window. As with the Tcl Shell, the Wish Shell may be used either for script execution or
interpretive command execution. PowerShell Wish must be used by any applications or command sequences that
produce O-Scope traces since these require the Tk resources available under Wish.

4.1.1. Tcl Versus Wish in the PC Windows Environment

On Microsoft Windows systems, when a Tcl Shell is opened, users may right-click on the title bar to set properties for
the console shell. Generally, PC users will benefit from configuring the shell properties to support “QuickEdit” and
“Insert” modes. Text may be copied using the mouse to select the text and pressing [Enter] on the keyboard. Text
may be pasted by using the mouse or cursor keys to position the cursor and then right-clicking the mouse.

Wish is more “Windows-like” in that users may use typical methods of selecting, inserting, deleting, and copy-paste as
are used in other Windows applications. One limitation with the Wish Shell under Windows is that any applications
utilizing command-line prompts to the user will not function properly since Wish is will not take “standard input” from
the command shell. However, user dialog using graphical message boxes is readily done within the Wish Shell.

4.2. PSA Connection Dialog

When either PowerShell Tcl (Figure 4.1) or PowerShell Wish (Figure 4.2) is opened, the user will be prompted via a
command prompt (Tcl) or via the PSA Chassis Select window (Wish) to select a PSA address to connect. The dialog

o will validate that the desired PSA is available on the local network

ml-| and then connect to that PSA. If the PSA is not available or is not
powered, the dialog will refuse that connection. If all known
PSA’s are found to not be available, PowerShell will open up in
Demo Mode meaning that all instrument control becomes “virtual”
— that is to a fictitious PSA.  The PowerShell TCL prompt will
time out if given no response in just under 10 seconds, at which
time it will attempt to re-connect to the last successfully connected
PSA address.

£ PawerShell Tl

Figure 4.1 PowerShell TCL Connection Dialog
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-
B} PowerSync Interactive PSA Connect g@

PSA Chassis Selection

When opening PowerShell Wish, the user may force PowerShell to open to
Demo Mode by simply selecting the Demo Mode checkbox during this dialog.

. . . . Connect To:
This will a!low the use of PgwerShell in the absence of any phys1c:f111y ‘ EEEEE T
connected instruments. This can be useful for developing test scripts off line.
X , X [192.168.221.108 _~|
Once PowerShell is opened (either Tcl or Wish), the psa_demo command may 152163 221 105
. . 192.168.221.106
be used to enter or exit Demo Mode. See command details below. 192.168.221.107
142 168 221 109
As PowerShell is opened, the connected PSA will be inventoried for available —
test ports. Attempts to address commands to non-available test ports will be S
rejected. Changing PSA connection to a different PSA via the psa command Ef

(see below) will always update this inventory.

; : . Figure 4.2 PowerShell Wish
PowerShell is a Tcl or Wish shell extended by a number of commands, utilities, Connection Dialoa

and test scripts dedicated to the PowerSync Analyzer. All of the standard Tcl
(and Tk in the case of Wish) commands are available to programs running in PowerShell. The remainder of this
chapter will introduce the PowerShell API that is also available when PowerShell opens.

4.3. PowerShell Syntax Conventions

In presenting the PowerShell API over the next few sections, certain conventions will be commonly utilized. These are
described in the following table.

(sub-command)

Convention Definition

keyword An API command that will typically be followed by one or more subcommands and/or command

(command) parameters. The minimum required text to execute the command on the command line is
highlighted in purple. (Scripts must utilize the full name of the command.)

-? A universal sub-command that responds with information on how to use the command including
sub-commands and command parameters. If nothing follows a command, “-?” is commonly the
default.

? A universal query sub-command that generates a reply of the configuration state of the
associated entity or function.

<parameter> The “<” and “>" brackets indicate that a particular subcommand or parameter are optional.

keyword A subcommand associated with a command. Sub-commands may be followed by associated

parameters but seldom have “nested” sub-commands. Minimum required command line
characters are shown in purple. Absence of an optional sub-command following any command
will cause the associated configuration to remain unchanged.

parameter

A numeric or alpha-numeric value that accompanies a particular command or sub-command. It
generally follows the command or sub-command to which it is associated. Absence of an
optional command parameter results in no change to the associated configuration value.

<port>

An optional route parameter for all blade-port specific commands. If omitted, the most recent
command specifying a port (command destination) will govern routing of subsequent
commands. port = <slot,portld> Example: “3,2" = slot 3, port 2. Slot and Port will default to
lowest available slot, Port 1 upon opening a command shell. The current value of portis
always displayed in the PowerShell command prompt. The command line will reject
values of port that are not available in the current selected PSA chassis.

Indicates logical “OR”

wyn

Indicates logical “AND”

stat

A special optional query available to many commands to report Operational State and in some
cases, to return a measurement result.

PARAMETER

A default configuration parameter.

4.4. PowerShell Help Capabilities

PowerShell provides interactive help capability at the PowerShell command line. First, an alphabetical listing and
short description of all PowerShell API commands is available by entering the following command:

PSA-1,1> psa_command
Each PowerShell command may then be further explained by typing the specific command followed by the “-?”
keyword. An example would be:
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PSA-1,1> vdcaverage -?

Tcl/Tk help is available from “Help” applications that are provided with Tcl/Tk.

4.5. PowerShell Configuration Commands

PowerShell configuration commands are specific to a PowerShell (console) window. The commands only affect that
window and will have no immediate impact to any other PowerShell windows. Settings for “psa” (IP Address) and the
PSE Local Configuration File will be remembered when a new shell is opened.

Command Command Parameters Query | Returned
Parameters
psa ipAddress ? Current Chassis IP
Selects the chassis to which subsequent commands and Address

queries will be directed.

ipAddress An n.n.n.n format IP address. This address will
apply until re-established by the psa command and is
persistent if the shell is closed or computer is re-
booted.

psa_demo ON | OFF < 3000 | 1200 > <PSA | PL | SA> slots #blades

This command enables or disables the demo (or
emulation) mode. In demo mode, commands may be
executed with no chassis connected.

ON: Enable Demo (Emulation) Mode

OFF: Disable Demo (Emulation) Mode — must be
connected to an instrument.

3000: Connect to a virtual PSA-3000 PSA or PL (Default)
1200: Connect to a virtual PSA-1200 PSA or PL

PSA: Connect to a virtual PowerSync Analyzer

PL: Connect to a virtual PowerSync Programmable Load
SA: Connect to a virtual PowerSync Service Analyzer
#blades: The number of populated slots in virtual

instrument
psa_pse <filename>
or Loads a PSE local configuration file from the standard
psa_ getConfig configuration directory “..\Config\". See section 2.4.4 for

further information about PSE local configuration files.

filename: The specific file name, EXCLUDING path and
extension, that will be installed. If no file name is
specified, psa_pse will re-load the last PSE local
configuration file loaded.

Example: psa_pse my_ PSE

psa_saveConfig <filename>

Saves a PSE local configuration file to the standard

configuration directory “\Config”.

filename: The specific file name, EXCLUDING path and
extension, that will be installed. If no file name is

specified, psa_saveConfig will save to the last PSE
local configuration file loaded.

psa_version Outputs current version of PowerShell software
components.
psa_exists ipaddress 1 =PSA found

Returns “1” if PSA is found on network and “0” if PSA is 0 =No PSA found
not found on the network.

ipaddress: The IP address of a PSA chassis.
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4.6.

Test Port Configuration Commands

The following commands are directed to specific test ports and generally used for static configuration of test resources
at that port.  Whenever the port parameter is provided, the default slot-port for that and all subsequent commands will
be set as will the command prompt.

Command Port Command Parameters Query | Returned
Parameters
alt <port> | alt ? A|B
Configures Port. Port will default to Alt A when PSA
chassis is first powered on.
alt sets to Alternative A or Alternative B where alt = “a”
or “b”
port <port> | <connect | isolate > ? Connected |
Configures Port Isolation Switch. Isolation removes Isolated
detection passives and AC MPS load resistance from
port. Port will default to isolated when PSA chassis is first
powered on.
connect connects the port
isolate disconnects the port
polarity <port> | <pos | neg> ? POS | NEG
Configures Bus Switch Mode. Blade will default to OPEN | SHORT
negative polarity when PSA chassis is first powered on.
pos sets to PoE Positive Polarity (MDI)
neg sets to PoE Negative Polarity (MDI-X)
passive <port> | <r resistance> <c capacitance> ? Resistance
Value
Configures passive detection entity. Port will default to Capacitance
resistance = 24 KQ, capacitance = .1 p F (“0”) when PSA Value
chassis is first powered on.
I specifies a resistance setting
resistance is resistance value in KQ from 8 to 39 or 0Q
to short the PoE Bus. “short” will substitute for 0Q.
C specifies a capacitance setting
capacitance is capacitance value in uF =0, 5, 7, 11, 47,
52, 54, or 58. (Note Type 1 PSA blades support only
0,5,7,and 11 uF.)
iload <port> | <icurrent> stat ON | OFF
Configures active load entity to a steady state current ? Current Value
load. Option provided to generate a trigger out on each
issuance of this command.
i specifies current entry
current is current load in units of mA. Current load has
range of 0 to 511 mA with 0.5 mA steps.
class <port> | <0]1]2|3|4> ? Class Setting
Configures current load to emulate classification current
for the specified class.
0 =Class 0 (2.5 mA)
1 =Class 1 (10.5 mA)
2 =Class 2 (18.5 mA)
3 =Class 3 (28 mA)
4 = Class 4 (40 mA)
pstatus <port> stat LED Status of
Returns the LED status of the selected port. LED status selected port.
is reported “ON” or “OFF” for DET LED, PWR LED, ARM
LED, and AUX LED. The DET LED indicates if port
switch is closed and valid detection resistance and
capacitance are present. PWR indicates that the PSE
port is powered up. ARM should be OFF for PSA-PL.
AUX is for future usage.
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4.7. Test Port Measurement Commands

The following commands are also directed to a particular test port and are utilized to configure and perform various
measurements covering DC voltage, DC current, and DC power. As with the Test Port Configuration commands, the
port parameter may be used with these commands to direct which slot-port should be configured or from which slot-
port to return a status.

Command Port Command Parameters Query | Returned Parameters
vdcaverage <port> <period 100m | 1s> stat READY
Configures and performs an Average DC Voltage Average DC Volts
measurement on the PoE port. ? Averaging Period

period 100m specifies to use a 100 msec averaging
period for the measurement.

period 1s specifies to use a 1 second averaging
period for the measurement.

idcaverage <port> <period 100m | 1s> stat READY
Configures and performs an Average DC Current Average DC Volts
measurement on the PoE port. 2 Averaging Period

period 100m specifies to use a 100 msec averaging
period for the measurement.

period 1s specifies to use a 1 second averaging
period for the measurement.

Jsaverage <port> <period 100m | 1s> stat Average Power

Configures and performs an Average DC Power Delivered (Watts)

measurement on the PoE port.

period 100m specifies to use a 100 msec averaging
period for the measurement.

period 1s specifies to use a 1 second averaging
period for the measurement.

4.8. PowerShell Test Support Utilities

PowerShell offers several utilities and higher-level commands that perform testing support functions on a port level.
These commands utilize Port Configuration and/or Measurement commands described above, and therefore
programmers should be aware that certain configurations previously established by those commands may change upon
execution of the Test Support Utility commands. As with the Test Port Configuration and Measurement commands,
the port parameter may be used with these commands to direct which slot-port should be configured or from which
slot-port to return a status.

Command Slot Command Parameters Returned
Parameters
Jsa_auto_port <port>
Automatically configures the chassis to the ALT(A vs. B) and ALT and

Polarity (MDI vs. MDI-X) configuration of the PSE connected to the Polarity Status
current port.

Jsa_connect <port> <i current>

Combines the “port connect” operation with capability to adjust
static DC load current settings following the switch closure.
Command execution is completed in less than 75 msec. See iload
command for command parameter descriptions.

osa_disconnect <port>

Forces a PSE Port power-down to occur. Opens the port switch,
sets DC current load to 0 mA, performs brief discharge of port

voltage.

osower_check <port> POWERED |
Returns one of 4 states from a test port: POWERED_
POWERED: Indicates PSE port is powered up. W/O_LOAD |
DOWN: PD Disconnected, Port Not Powered. DOWN |
POWERED_W/O_LOAD: Indicates PSE port powered with no PD
connected. UNDETECTED

UNDETECTED: PD Connected but PSE port not powered.
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Command

Slot

Command Parameters

Returned
Parameters

oower_port

<port>

<<c class> | <ci class_current> <p power>> | <i current> <dr resistance>
<dc capacitance>

Simulates a PD connected to a PSE port to bring power up to a

user-specified condition. If no command parameters are specified,

the default power-up condition is a static load of 20 mA. Status of

port is returned upon completion of command. class or

class_current may be combined with post-power-up power Level,

otherwise default power-up levels will be applied given PD

classification.

p indicates that power draw of port will be specified.

power is the power in watts that the port will power-up to. Default
classification will be a nominal “Class 0" PD. PD class or
class_current may be specified along with target power level.
Range is .2 to 15.4 Watts.

i indicates that current draw of port will be specified.

current is the current draw in mA that the port will power-up with.
Regardless of current specified, classification will detect a “Class
0" PD. Range is 0 to 350 mA.

C indicates that classification of port will be specified.

class is the port classification. Range is 0 to 4. Load currents
implemented by classification are:

Class Class Current

Default Powered

Load Current

140 mA

44 mA

108 mA

28 mA 202 mA

4 40 mA 324 mA
Target port power level may be specified in combination with
class in which case port will be powered to target power draw.

ci indicates that the classification current to be applied will be
specified.

class_current is the classification current to apply during
classification. Range is 0 to 45 mA. Power-up current will be
determined according the class-band of the specified
classification current. Target port power level may be specified
in combination with class_current in which case port will be
powered to target power draw.

dr indicates that a non-default detection resistance should be used.

resistance is the detection load resistance to use for the power-up.
Range is 11 to 39KQ.

dc indicates that a non-default detection capacitance should be
used.

capacitance is the detection load resistance to use for the power-up.
Range is 0, 5, 7, or 9 uF.

2 mA
10 mA
18 mA

W N [~ |O

POWERED |
DOWN

Port Voltage
(Measured)

Load Current
(Set)

psa_conn_check

<port>

<portListt>

Verify PSE properly connected to selected port or group of ports.

Default with no port parameters is to validate for every test port in

presently connected PSA chassis.

portList: List of all PSA ports to be verified in slot,port format (no
braces required). Default is all ports in connected PSA.

‘eplicate_ports

port

port | load {target_ports}

Replicate configuration of resources from one port to a number of
other ports.

port Specifies to copy ALT, Polarity, and Detection Load settings to
other ports

load Specifies to copy Active Load setting to other ports

target_ports: A list of all ports to which the configuration is to be

copied. Each port is in the same form as <port>, that is “slot#,
port#” and is space delimited in the list.
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4.9.

4.10.

4.11.

(Section Omitted)
(Section Omitted)

PowerShell Chassis System Commands

System commands are utilized to control and configure at the PowerSync Analyzer chassis level. The psa command
described in Section 4.5 above will define the chassis on which each of these commands will operate.

ports, firmware version). Inventory is performed upon currently selected
PSA chassis (see “psa” command). Default output is TCL List of
inventory.

-d Causes inventory to be displayed in tabular form.
-S Returns a list of populated slots

Command Command Parameters Returned
Parameters
psa_config <-d|-s> {Port + Type +
Inventories and reports status of available system resources (blades, Version}

psa_setipaddress

ipaddress <mask mask> <gateway gateway>

Installs a new fixed IP address to be utilized by the Chassis Controller.
This command takes about 15 seconds to execute but does not require
rebooting of the PSA chassis for the new address to take affect.

ipaddress is the new IP address that will be utilized by the Chassis
Controller in the format of nnn.nnn.nnn.nnn.

mask keyword indicating that next item is IP address mask.

mask is the IP mask to be utilized for Internet communications. Format
is nnn.nnn.nnn.nnn. Default is 255.255.255.0 (Class C). Must
comply with IP rules for valid mask values.

gateway keyword indicating that next item is IP gateway address.

gateway is a gateway address to be utilized for Internet Protocol.
Format is nnn.nnn.nnn.nnn.  Default is 000.000.000.000.

Current IP Address,
Mask, and Gateway
Address.

psa_download

local_bootfile

This command initiates a download of an ASCII formatted test port
firmware file to the system Chassis Controller. The command must
include the host file name (including path). This is the first of 2 steps
required to update test port firmware. The query option returns the
firmware target device and version code.

local_bootfile local path & file name to be downloaded to the chassis.
The file may be chassis controller firmware or specific blade (port
type) firmware. It will not be installed to any entity until the
psa_update_chassis or psa_update_blade commands are invoked.

Firmware Target
Firmware Version

psa_update_port

port | allports <portType>

This command causes the Chassis Controller to perform an upgrade of

firmware on one or more test ports. The port(s) will automatically boot

to the new firmware on the next power cycle if installation is successful.

This is the second of two steps in updating firmware on a PSA test port.

port slot-port specifier (e.g. “1,1") for limiting the update to a single port.
The blade type associated with that port must be valid for the
firmware or installation will “fail”.

allports optional keyword to update all ports in the current chassis that
match the portType provided.

portType indicates the type of port to re-program. Current portType
values are {dual_af pse}.
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Command Command Parameters Returned
Parameters
psa_enable ? | feature_code <enable | disable> Serial Number

Command is used for querying Serial Number and Features from a PSA | Feature Info

Controller. Also used to enable and disable features given a proper

code.

feature_code: A unique code provided when new features are
purchased for a specific PSA chassis or instrument.

enable: Enable feature associated with the provided feature code.
(Default action).

disable: Disable feature associated with the provided feature code.

4.12. PowerShell Scripting Examples

Several examples of short PowerShell scripts are provided below. These scripts will carry out some of the
measurements performed above in Section 3.4, PSA Interactive Task Examples.

4.12.1. Measure Vport and Iport on a port powered up to Class 2.

The following short script will power-up Port 2,1 emulating Class 2 PD and report Vport & Iport for ALT A, MDI-X
PSE.

# Configure port for PSE connection. PSE is ALT A, MDI-X.

# Use “power_port” to remove power, then power port to class 2.
alt 2,1 a

polarity 2,1 neg

power_port 2,1 c 2

# Configure and measure port voltage
set Vport [lindex [vdcaverage 2,1 period 100m stat] 3]
set Iport [lindex [idcaverage 2,1 period 100m stat] 3]

Actual execution:

74 PowerShell 3.1 Wish Console E]@

File Edit Help

PSA-1,1># Confiqure port for PSE connection. PSE is ALT A, MDI-X. ;J
PSA-1,1>4% Use ‘power_port’ to remove power, then power port to class 2.
P5A-1,1>alt 2,1 a

PSA-2,1>polarity 2,1 neg

PEA-2,1>power_port 2,1 ¢c 2

POWERED 47.08 188

P3A-2,1>

PSA-2,1># Confiqure and measure port voltage

PSA-2,1>set Uport [lindex [vdcaverage 2,1 period 188m stat] 3]

47.8

PSA-2,1>set Iport [lindex [idcaverage 2,1 period 188m stat] 3]

189._8

PSA-2,13 e
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4.12.2. Determine PSE Port 1,1 Output Power Capacity
Determine if PSE Port with unknown ALT and Polarity setup can power at least 15.6 Watts.

# Connect to chassis 192.168.221.108
psa 192.168.221.108
# Use psa_auto_port to auto-discover settings.
psa_auto_port 1,1
# Power port to 15.0 watts — annunciate if it fails to power up
set status [power_port 1,1 p 15]
if { [lindex $status 0] !'= "POWERED" } then {
return “PORT DID NOT POWER TO 15 WATTS I”

}

# Increase port power to 15.6 watts (15600 mWatt)
set Vport [lindex $status 1]

set lIport [expr round(15600 / $Vport)]

iload 1,1 I $lport

# Measure port power

Actual execution:

7& PowerShell 3.1 Wish Console E]@
File Edit Help
PSA-1,1> B

PSA-1,1># Connect to chassis 192 _.168.221_188

PSfA-1,1>psa 192.168.221.188

PSA-1,1># Use psa_auto_port to auto-discover settings.
PSA-1,1>psa_auto_port 1,1

PSE is ALT A, MDI-X

PSA-1,1># Power port to 15.8 watts - annunciate if it fails to power up
PSA-1,1>set status [power_port 1,1 p 15]

POWERED 45.7 328

PSA-1,1>if { [lindex $status B8] *= “POWERED" } then {

> return PORT DID HOT POWER TO 15 WATTS ¢

>}

P3A-1,1>

PSA-1,1># Increase port power to 15.6 watts (156088 mWatt)
PSA-1,1>set Uport [lindex $status 1]

45.7

PSA-1,1>set Iport [expr round(15688 / $Uport)]

LY

P5A-1,1>iload 1,1 I $Iport

PSA-1,1># Heasure port power

PSA-1,1>set Pport [lindex [paverage 1,1 period 188m stat] 2]
15.6

PsA-1,1Y

4
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4.12.3. Apply an invalid detection signature on several ports and verify no PSE power-up.

# Remove power from ports 1,1 1,2 2,1 2,2
set portList 1,1 1,2 2,1 2,2"
foreach port $portList {
psa_disconnect $port
3
# Set up 4 ports for ALT A, MDI-X, invalid signature.
# Use port replication function.
alt 1,1 a
polarity 1,1 neg
passive 1,1 r 35 c 5
replicate_ports 1,1 port 1,2 2,1 2,2"
# Connect ports 1,1 — 2,2
foreach port $portList {
port $port connect

}
# Wait 5 seconds, then use “power_check” utility
after 5000

set PoweredPorts 0O
foreach port $portList {
set status [power_check $port]
if { $status == "POWERED"™ } then {
puts "Port $port Powered with 35 Kohm, 5 uF detection load!"
incr PoweredPorts
T

}
if { $PoweredPorts == 0 } then {
puts "No Ports Powered On with Invalid Signature."

t
Actual execution:
74 PowerShell 3.1 Wish Console =JoEd
File Edit Help
PSA-2,2># Remove power from ports 1,1 1,2 2,1 2,2 B

PSA-2,2>set portlList "4,1 1,2 2,1 2,2"

1,11,2 2,1 2,2

PSA-2,2>Foreach port $portList {

> psa_disconnect $port

>}

PSA-2,2># Set up 4 ports for ALT A, MDI-¥, invalid signature.
PSA-2,2># Use port replication function.

PEA-2,2>alt 1,1 a

PSA-1,1>polarity 1,1 neg

PSA-1,1>passive 1,1 ¥ 35 c 5

PSA-1,1>replicate_ports 1,1 port 1,2 2,1 2,2"
P3A-1,1>%# Connect ports 1,1 - 2,2

PSA-1,1>foreach port $portList {

>  port $port connect

>}

PSA-2,2># Wait 5 seconds, then use ‘power_check’ utility
PEA-2,2>after 5088

PSA-2,2>»set PoweredPorts 8

a
PSA-2,2>foreach port $portList {

> set status [power_check $port]

> if ¢ $status == "POWERED" } then {

> puts "Port %port Powered with 35 Kohm, 5 uF detection load#"
> incr PoweredPorts

> H

>}

PSA-2,2>»if { $PoweredPorts == B % then {

>  puts "Ho Ports Powered On with Invalid Signature.™

>}

Ho Ports Powered On with Invalid Signature.

PSA-2,2) (=]
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4.12.4. Attempt to power up all ports in PSA chassis with Class 3 PD loads

# Determine the available test ports in chassis
set mySlots [psa_config -s]
foreach slot $mySlots {
lappend portList "$slot,1"
lappend portList "$slot,2"
3

# Set up all PSA ports for ALT A, MDI-X.
# Use port replication function.

alt 1,1 a

polarity 1,1 neg

replicate_ports 1,1 port allports

# Power each port
foreach port $portList {
set status [lindex [power_port $port c 3] 0]

ifT { $status == "POWERED" } {
puts "Port $port Powered."
} else {

puts "Port $port Failed to Power Up"

¥
¥

Actual execution:

=

74 PowerShell 3.1 Wish Console (=%
File Edit Help

PSA-1,1># Determine the available test ports in chassis =
PSA-1,1>set mySlots [psa_config -s]

12345 6

PSA-1,1>foreach slot $mysSlots {

> lappend portList "$slot,1"

> lappend portList "$§slot,2"

> ¥

P3A-1,1>

P3A-1,1>%# Set up all PSA ports for ALT A, MDI-X.
PSA-1,1># Use port replication function.
PSA-1,1>alt 1,1 a

PSA-1,1>polarity 1,1 neg
PSA-1,1>replicate_ports 1,1 port allports
P3A-1,1>

PSA-1,1># Power each port

PSA-1,1>foreach port $pnrtList 4

> set status [lindex [power port $port c 3] 8]
> if { $status == "POWERED" } {

> puts “Port %port Powered.”

> } else {

> puts "Port $port Failed to Pouwer Up"

b

>}

Port 1,1 Powered.

Port 1,2 Powered.

Port 2,1 Powered.

Port 2,2 Powered.

Port 3,1 Powered.

Port 3,2 Powered.

Port 4.1 Powered.

Port 4,2 Powered.

Port 5,1 Powered.

Port 5,2 Powered.

Port 6,1 Failed to Pouwer Up

Port 6,2 Failed to Pouwer Up B
P3A-6,2>
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4.13. (Section Omitted)

4.14. PowerShell PSE Multi-Port Test Commands

Note: The following commands are only available when connected to PSA or PSA-PL chassis’ that are enabled for
PSE Multi-Port Test Suite.

The PSE Multi-Port Test Suite was introduced earlier under PSA Interactive and is explained in detail within the
chapter PSE Multi-Port Test Suite. Each PSE Multi-PortTest is readily executable from PowerShell using exactly the
same test names that appear in the PSE (Multi-Port) Tests menu as well as in the PSE (Multi-Port) Sequencer menu.

Every Multi-Port test command as well as the multiport test sequencer command all will process the following
argument structure in order to specify the resource configuration (or “test field””) applicable to testing.

Command | Command Parameters
Any <PSA_ipAddrl <allports | slots slotRange | ports {portList}>>
mp_ <PSA_ipAddr2 <allports | slots slotRange | ports {portList}>> ...
Command | <PSA_ipAddr8 <allports | slots slotRange | ports {portList}>>
<-c PD_Class>
<-log>
<-v>
PSA_ipAddrN IP address of one PSA to be utilized in a multi-PSA test setup. Up to 8 PSA
addresses allowed, each to be followed by test port selection parameters.
allports  Setup to include all available test ports associated with PSA. This is the default
value if no port parameters are entered for each PSA address.
slots Specify a range of blade slots to provide test ports for a particular PSA chassis
slotRange Range of slots to be used in format M-N where M<N, M and N are integers
between 1 and 12. Example: 1-6
ports Specify a range of test ports to be a test configuration for a particular PSA chassis.
portList  List of test ports (slot,port format) to be used from a PSA.
Exampleis: 1,11,22,12,2

multiport
Command

-C Specify PD Class to emulate. Default is Class 0.

PD_Class PD Class to emulate during testing. Rangeis 0, 1, 2, or 3.

-log Generate Multi-Port data log file(s) during testing.

-V Qutput to PowerShell test status and interim result information as tests execute.

An example of a simple Multi-Port sequencing command using all available test ports on one PSA and emulating Class
2 PD’s would be:

PSA-3,1> multiport 192.168.221.105 allports c 2

An example of a simple Multi-Port sequencing command using all test ports from one PSA, 12 test ports from a second
PSA, and emulating Class 0 PD’s would be:
PSA-3,1> multiport 192.168.221.105 allports 192.168.221.106 slots 1-6 c O

Multi-Port test commands will include the following arguments in addition to the test resources argument described
above. See chapter 6 for a description of each Multi-Port test.

Command Command Parameters

mp_pwrup_ports | <-s mid | low | high | legacy>

mp_pwrup_Fime -S Specify a detection signature load to emulate.

mp_pwrup_idp mid  Specify mid-range PD detection signature of 23KQ. This is the default value.

low  Specify low but valid PD detection signature of 19KQ
high  Specify high, high but valid PD detection signature of 26KQ
legacy Specify a legacy detection signature of 39KQ + 58uF

Note: mp_pwrup_time is only available with the PSA-1200 and PSA-2400 platforms.
mp_cap_ports (no additional arguments)
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Command Command Parameters
mp_cap_pwr < -pwrup <iMax> >

-pwrup Optional control to use mp_cap_pwr test to bring PSE to maximum power
state, then leave it in that state.

iMax Optional parameter to specify the load current to use when bringing PSE to
maximum power output state.
mp_dur_static <-t Test_Time> <disconnect>
mp_dur_cycle -t Specify non-default test time in units of minutes.

Test_Time Test time to utilize for PSE stress test. Range is 1 to 6000 (minutes).
Default is 10 minutes.
disconnect Control to disconnect from any test ports that are found to have shut down
during the duration of the stress test. Default action will be to attempt
to re-power those test ports.
mp_iso_1lport <-it Transient_Current> <-dt Transient Duration>

-it Specify non-default transient load current to apply.

Transient_Current Transient load current. Range is 50 to 450 mA. Default is 400 mA.
-dt Specify non-default transient load duration.

Transient_Duration Transient load duration. Range is 20 to 50 msec. Default is 45 msec.

Note: mp_iso_1lport is only available with the PSA-1200 and PSA-2400 platforms.
mp_iso_nport <-it Transient_Current> <-dt Transient_Duration>
-it Specify non-default transient load current to apply.
Transient_Current Transient load current. Range is 50 to 450 mA.

Default is PSE Total Load Capacity / # PSE Ports.
-dt Specify non-default transient load duration.
Transient_Duration Transient load duration. Range is 20 to 50 msec.

Default is 45 msec.

Note: mp_iso_nport is only available with the PSA-1200 and PSA-2400 platforms.

mp_discx_ports | <-imin Off Current>

mp_discx_idp -imin Specify a non-default PSE shut-down current.

Off _Current PSE disconnect shutdown current (Iminl). For AC MPS PSE’s, this value
must be 0 mA. For DC MPS PSE’s, Range is 0 to 5 mA, Default is 1
mA. Resolution is 0.5 mA.

mp_discx_time <-imin Off_Current>
mp_discx_cycle | _jmin Specify a non-default PSE shut-down current.
Off_Current PSE disconnect shutdown current (Iminl). For AC MPS PSE'’s, this value

should be 0 mA. For all PSE’s, Range is 0 to 5 mA, Default is 0 mA.
Resolution is 0.5 mA.

Note: mp_discx_time and mp_discx_cycle are only available with the PSA-1200 and PSA-
2400 platforms.

mp_overld_time | <-icut Ovld_Current>

mp_overld_cycle | _jcut Specify a non-default PSE overload current (Icut).

mp_overld_idp Ovld_Current PSE overload shutdown current (Icut). Range is 70 mA to 450 mA.
Default value is PD Class dependent. Class 0 & 3: 399 mA
Class 1: 100 mA Class 2: 175 mA. Resolution: 0.5 mA.

Note: mp_overld_time and mp_overld_cycle are only available with the PSA-1200 and PSA-
2400 platforms.
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The Multi-Port Test sequencer command also takes the commonly used test resource specification argument utilized by
the individual Multi-Port tests. The following additional parameters also apply to the Multi-Port sequencing
command. Note that many of these carry over from optional arguments to individual Multi-Port tests.

Command | Command Parameters

multiport <-t {testList} | -e {testList} >
<-s|-f<-nfile_name >>

< -det Sig_Load >

< -it Transient_Load > < -dt Transient_Time >
< -dur Test_Time > < disconnect >

<-imin Iminl >

<-icut lcut >
Automatically sequences one or more Multi-Port tests and produces a test report.
-t Specify one or more tests to run. Default is ALL tests.
-e Specify one or more tests to exclude. Default is NO tests exclusions.
testList List of tests to sequence or exclude. At most, include one instance of each test.
-S Develop standard spreadsheet report using mp_report.xIs.
-f Develop text report using time-date based file name.
-n Override standard text report file name with user specified file_name.
-det Specify a detection signature load to emulate in mp_pwrup_ tests.
Sig_Load Detection signature= mid | low | high. See mp_pwrup_ports command.
-it Specify non-default transient load current to apply in mp_iso_ tests.
Transient_Load Transient load current in mA. See mp_iso_1port and mp_iso_nport commands.
-dt Specify non-default transient transient duration to apply in mp_iso_ tests.
Transient_Time Transient load duration in msec. See mp_iso_1port and mp_iso_nport commands.
-dur Specify non-default test time in units of minutes to mp_dur_ tests.
Test_Time Test time to utilize for PSE stress test. Range is 1 to 6000 (minutes).
Default is 10 minutes.
disconnect Control to disconnect from any test ports that are found to have shut down. See
mp_dur_static and mp_dur_cycle commands.
-imin Specify a non-default PSE disconnect shut-down current to mp_discx_ tests.
Iminl Disconnect shutdown current level Iminl. See mp_discx_ commands.
-icut Specify a non-default PSE overload current (Icut) to mp_overld_ tests.
Icut PSE overload shutdown current (lcut). See mp_overld_ commands.

Note: Arguments associated with the tests mp_iso_1port and mp_iso_nport are only valid with the
PSA-1200 and PSA-2400 platforms.

An example of the multiport command (PD class 2 emulation) with output to spreadsheet report would be:
multiport 192.168.221.105 allports 192.168.221.106 slots 1-6 —c 2 —s
To run a subset of tests with high detection signature, PD class 3 emulation, and spreadsheet reporting:

multiport 192.168.221.107 allports —t {mp_pwrup_ports mp_cap_pwr} —c 3 —det
high —s
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4.15. PowerShell Multi-Port Helper Commands

Several specialized support commands are provided in PowerShell to pre-configure PowerShell for Multi-Port testing
as well as to facilitate unique Multi-Port operations. Certain commands are generally used only by Multi-Port test
scripts and/or the Multi-Port sequencer script, however, they may have potential use in other applications such as high
speed multi-chassis PSE testing. These are described below.

Command

Command Parameters

st_pd_setup

? | <class PD_Class Class_mA> <inrush PD_Class Inrush_mA> <steady PD_Class Load_mA> |
default

Defines PD Emulation parameters to be utilized during Multi-Port testing. This is equivalent to the PD
setup menu described above in Section 3.3.2. If parameters are being specified using the keywords
class, inrush, or steady, use as many specifiers as needed in a single command.

? Query current setup

default Set default values to all PD emulation parameters for all PD classes

PD _Class PD classification level to modify. Range 0, 1, 2, or 3.

class Specify a PD classification current for a particular class

Class_mA Classification current (load). Resolution = .5 mA. Range= 0-5 mA (Class 0), 8-13mA
(Class 1), 16-21mA (Class 2), 25-31mA (Class 3)

inrush Specify an inrush current load for a particular class.

Inrush_mA Inrush Current Load. Range =50 to 511 mA, Resolution 0.5 mA.

steady Specify a steady-state powered current load for a particular class.

Load_mA  Steady state load current. Resolution= 0.5mA. Range= 10-350mA (Class 0 and 3), 10-
90mA (Class 1), 10-160mA (Class 2)

Note: The inrush settings are only valid and applied within the PSA-1200 or PSA-2400 platforms and
are not available with the PSA-PL platform.

st_config

<PSA_ipAddrl <allports | slots slotRange | ports {portList}> <PSA_ipAddr2 <allports | slots
slotRange | ports {portList}> ... <PSA ipAddr8 <allports | slots slotRange | ports {portList}>

Pre-Configures multiple PSA chassis’ for testing such that the st_psa command can be utilized to
effect rapid switching between PSA addresses to support high speed testing. Note: this command
does not provide a help menu and should only be used if selected PSA'’s are assured of being
available on the local network. Only IP Addresses of PSA'’s need to be entered to utilize the st_psa
command.

PSA_ipAddrN IP address of one PSA to be utilized in a multi-PSA test setup. Up to 8 allowed.
allports Setup to include all available test ports associated with PSA

slots Specify a range of blade slots to provide test ports for a particular PSA chassis
slotRange Range of slots to be used in format M-N where M<N, M and N are between 1-12.
ports Specify a range of test ports to be a test configuration for a particular PSA chassis
portList List of test ports to be used from a PSA. Format would be 1,11,22,1272 ...

st_psa

psa_ID

Switches PSA chassis connection in PowerShell. Equivalent to psa command except execution is

virtually instantaneous. Requires st_config to have been already executed.

psa_ID Integer identification of PSA to connect. Range is 1 to 8. Associated PSA is order of PSA
addresses utilized in the st_config command (see above).

st_wait

wait_time

Command to cause program pauses in increments of seconds. Command will allow updates to the
PowerShell window during the delay period and should be used in place of Tcl after command for long
program delays.

wait_time Time to wait in seconds.

st_disconnect

Disconnects and powers down all test ports configured via an st_config command.

st_fault_mode

ON | OFF

Command places PowerShell into a special mode where faults will be deliberately inserted into each
Multi-Port test. Generally, this setting should be turned off.

ON Generate deliberate PSE faults to Multi-Port tests.
OFF Disable deliberate fault generation to Multi-Port Tests.
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5. (Section Omitted)
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6. PSE Multi-Port Test Suite

6.1. PSE Multi-Port Test Suite Overview

The PSE Multi-Port Test Suite is designed to address system-wide behaviors of Power Sourcing Equipment (PSE).
These behaviors are in part governed by the IEEE 802.3af specification but are also influenced by numerous system
and firmware design characteristics of each PSE. Unlike PSE Conformance Testing, which is generally done best one
PSE port at a time, Multi-Port performance testing must typically be done on all or on a group of PSE ports
simultaneously and synchronously. To be complete, it requires a wide range of PD Emulation capabilities that can be
modulated to assess behaviors under a wide range of application environments.

The PSE Multi-Port Test Suite performs testing in the following fundamental areas:

PSE Total Power Capacity by both Port Addition and Power Growth

PSE Port Power-Up Decisions, Timing, and Power Reserve

PSE Port Power-Up Independence

PSE Port Disconnect Shutdown Decisions and Timing

PSE Port Disconnect Shutdown Independence

PSE Port Overload Shutdown Decisions, PD Classification Regulation, and Shutdown Timing
PSE Port Overload Shutdown Independence

PSE Full Capacity Stressing with Static and Varying Loads

PSE Disconnect and Overload Power Re-Cycle Timing

Note: Certain Multi-Port tests are not available for the PSA-PL platform. Those Multi-Port tests that take advantage
of the External, or Event Triggering and trigger distribution capabilities available with the PowerSync Analyzer are
not available to the PSA-PL. These tests require tight synchronization between stimulus and measurement actions
spread across the full field of test ports within any given resource configuration.

The Multi-Port Test Suite is designed to analyze PSE’s with up to 192 PoE-enabled ports. As such, test configurations
(or resource configurations) may include up to 8 PowerSync Analyzers, each with up to 24 test ports. For any given
Multi-Port test or sequence, users may select PSA’s and test ports within those PSA’s that make up the Multi-Port
resource configuration.

Note: PSA Test and Load Blades must have Firmware Version 1.50 or newer to run the Multi-Port Test Suite. When
using more than one PSA-1200 or PSA-2400 within a Multi-Port test session, BNC cabling and associated BNC-T
adapters should be utilized to bus together the PowerSync Analyzer TRIG OUT ports. Multi-Port Tests will
automatically notify the user if these connections are found to be missing.

6.2. Global PSE Description Parameters

The PSE Multi-Port Test Suite relies upon one global PSE parameter that is also utilized by PSE Conformance
Testing. This parameter is part of a PSE Local Configuration file and may be set within the Multi-Port Test menus of
PSA Interactive.

Property Global Definition Value Range
Parameter

PSE MPS psaPseMps Defines whether the PSE port utilizes the AC or DC AC DC

Method method of “Maintain Power Signature” — the

disconnection detection method. This must be defined
to enable the proper test suite and power-down
methods.

Two characteristics that are NOT globally defined are ALT A/B (pairs) and MDI / MDI-X (polarity). The currently
connected PowerSync Analyzer or Programmable Load must be pre-configured to the proper powered pairs and
polarity by the user prior to executing the PSE Multi-Port Test Suite. This is readily done by opening the appropriate
PSE Local Configuration File via the PSA Interactive File Load operation or within PowerShell, by using the psa_pse
command. It can also be resolved by using the Auto Set All Ports operation in the PSA Interactive Port
Configuration menu or by using the psa_auto_port command in PowerShell, assuming the PSE is connected to PSA
test ports.
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6.3. Global PD Description Parameters

Many, if not all, Multi-Port PSE tests can be impacted by the type and characteristics of Powered Devices (PD) that
connect to PSE ports to get powered. In fact, PD emulation can be thought of as a critical dimension in the analysis of
PSE system behaviors.

PSA Interactive and PowerShell maintain an internal table of PD emulation characteristics that my readily be edited by

users. The parameters managed for each PD classification are:

e  PD Classification Load Current
e  PD Power-Up Inrush Current (PSA-1200 and PSA-2400 platforms only)
e  PD Power-Up Steady-State Load Current

When PSA Interactive or PowerShell is opened, this table is loaded with the following default values:

PD Class Class Load Current | Inrush Current Powered-Up Current
(PSA-1200 Only)

0 2.5 mA 166 mA 140 mA

1 10.5 mA 70 mA 44 mA

2 18.5 mA 134 mA 108 mA

3 28.0 mA 228 mA 202 mA

Users may use the PD Setup helper menu in PSA Interactive or the st_pd_setup command in PowerShell to modify
the values in this table. Any values modified will then pertain to all subsequent Multi-Port testing until PSA
Interactive or PowerShell is closed. Values are re-initialized to the above defaults when PowerShell and PSA
Interactive are started.

6.4. Multi-Port Test Suite Universal Inputs and Outputs

Multi-Port tests share several inputs and outputs that are universal to all tests.

Input Description

Resource
Configuration

A description of the PSA’s and test ports that will be utilized in a Multi-Port test session.

PD Classification The type of PD that will be emulated on all of the PSE ports during a Multi-Port test. PD’s
may be Class 0 (0 to 15.4 watts), Class 1 (0 to 4 watts), Class 2 (4 to 7 watts), or Class 3 (7
to 15.4 watts). For each PD Classification, the parameters for Class Load Current, Inrush
Load Current, and Steady State Powered Load Current may be specified separately as

described in Global PD Description Parameters above.

Every Multi-Port test is capable of generating a data log that retains much of the test data
collected before compiling the final test output. The logging option activates the generation
of text-format log files named according to each Multi-Port test.

Logging Option

Verbose Option A diagnostic, or “verbose” capability is provided with each Multi-Port test to display test
status and intermediate results to PowerShell as the test or sequence executes. The —v
argument will universally enable these diagnostic messages.

Output Description

Ports Tested Count of all PSE ports tested (based upon resource configuration)

PD Classification PD that was emulated: Class 0, 1,2, or 3

PD Class Current PD Classification Load Current that was associated with emulated PD
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6.5.

PSE Multi-Port Tests — PSE Power-Up

The PSE Multi-Port Test Suite provides three tests that examine various PSE behaviors related to powering up PD’s
across multiple PSE ports. The mp_pwrup_ports test analyzes PSE decisions and behaviors when powering PD’s one
at a time across all PSE ports with full control over PD characteristics. mp_pwrup_time assesses port power-up
timing when all PD’s are connected simultaneously, as might appear to happen with a PSE power outage or a bulk
connector engagement. mp_pwrup_idp analyzes autonomy or independence of every PSE port in powering PD’s.

mp_pwrup_ports

Input

Description

Detection Signature

PD Detection Signature. Options: mid, low, high. Default: mid
mid is 23KQ, low is 19KQ, high is 26KQ.

Output

Description

Active Port Count

Count of PSE ports that powered up and remained powered.

Inactive Port Count

Count of PSE ports that never powered up.

Intermittent Port Count

Count of PSE ports that powered up and down at least one cycle

Inactive Port List

List of PSE Ports that never powered up.

Intermittent Port List

List of PSE Ports that were found to cycle on and off at least once.

Test Application

e  Assess PSE decisions concerning powering of ports given PD’s of
user-specified classification and power-up load current.

e  Assess port power-up priority management as well as to identify
indeterminate or unstable power-ups as PSE attempts to manage loads
near its output capacity.

e  Assess PSE per-port power reserves and allowances by PD class.

e Assess above behaviors as a function of PD detection load seen at
PSE.

mp_pwrup_time

Note: This test is not available with the PSA-PL.

Input

Description

Detection Signature

PD Detection Signature. Options: mid, low, high. Default: mid
mid is 23KQ, low is 19KQ, high is 26KQ.

QOutput

Description

Total Time to Power

Time from initial PD connections until final PSE port powers up.

Average Time to Power

Average time to power-up PSE port across all ports that successfully power
up.

First Powered Port

Time from initial PD connections until first PSE port powers up.

Inactive Ports

List of PSE ports that never power up.

Test Application

. Given approximately simultaneous connection of multiple PD’s of
defined classification, measure total (or maximum), average per port,
and minimum time for PSE ports to power up. For each port, power-up
time is measured from PD connect to Power-Up edge.

e  Assess time penalties for “central” power-management decision making
as PSE ports detect PD’s.

mp_pwrup_idp

Input

Description

Detection Signature

PD Detection Signature. Options: mid, low, high. Default: mid
mid is 23KQ, low is 19KQ, high is 26KQ.

Output

Description

Coupled Port Count

Count of all combinations where powering one port results in at least one
other port applying power.

Coupled Port List

List of all PSE port couplings identifying powered port + coupled port

Inactive Port List

List of PSE ports that never power up.

Test Application

e  Assess and report interdependencies or unintended port couplings as
each PSE port is powered up to the specified PD class.

e Validate that one PD connection produces only one powered port.
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6.6. PSE Multi-Port Tests — PSE Capacity Tests

The PSE Multi-Port Test Suite provides two tests that examine total PSE power output capacity and under what
conditions that maximum capacity is reached. The mp_cap_ports test successively powers up one PSE port at a time
bringing the PD load near, but not at, the maximum individual PSE port power capacity limit. This is referred to as
capacity analysis by port addition. The mp_cap_pwr test powers all tested PSE ports to a low power level, the
synchronously steps up the load on all tested ports searching for the point where total output power across all remaining
powered ports reaches a maximum level. This is represents capacity analysis by power (or load) growth.

mp_cap_ports

Input

Description

Output

Description

Active Port Count

Count of powered ports at peak output power.

Total PSE Output Power

Total power (watts) generated at peak output power.

Average PSE Port Voltage

Average port voltage at peak output power.

Under-Powered Port List

List of PSE ports that are active but not at or near maximum port power.

Inactive Port List

List of PSE ports that never power up.

Test Application

e  Analyze number of full-power ports allowed by PSE.

e  Assess PSE “policing” of PD loads and PD Classification level.

e  Assess power management by PD classification.

. Coupled with mp_cap_pwr, assess if high individual port load
tolerance is restricting total output power available to all PSE ports.
PSE’s that allow 17 watts or more on one individual PSE port may
struggle to power a high percentage of ports in this test. Total output
power will be significantly less than measured with mp_cap_pwr.

mp_cap_pwr

Input

Description

Power-Up PSE Control

Test can be used as a utility to bring a PSE to its maximum output power
level and then leave it in that state.

Power-Up Level

Test can be used as a utility to bring a PSE to a user-specified total output
power and then leave it in that state.

Output

Description

Active Port Count

Count of ports that originally power up at low power.

Total PSE Output Power

Total power (watts) generated at peak output power, regardless of how
many ports are powered.

Average PSE Port Voltage

Average port voltage at peak output power.

Max Power Port Count

Count of ports that are active at the peak power output.

First Shut-Down Port

PSE port that is first to shut down as power is stepped up on all ports.

Inactive Port List

List of PSE ports that never power up.

Test Application

e  Assess PSE “policing” of PD loads and PD Classification level.
. Determine power management by PD classification.
e Assess power reserve to satisfy variable or unpredictable PD loads.

. Determine if an I¢,: (overload cutoff current) spread across all PSE
ports is such that peak power occurs with fewer ports than initially
powered up.

o  Verify average maximum power per port given PD classifications and
any initial power-up restriction.
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6.7. PSE Multi-Port Tests — PSE Stress Tests

The PSE Multi-Port Test Suite provides two tests that support burn-in or load stress testing of PSE’s. The first test,
mp_dur_static, creates a steady state load across all powered ports that represents approximately 90% of total PSE
output power capacity. mp_dur_cycle utilizes a random varying (by port) load across all PSE ports between 15% and
90% over the duration of the stress test. Port shut-downs at any arbitrary time will be captured and counted in the Port
Shut-Down counts. With the PSA-1200 and PSA-2400 platforms, shutdowns ranging from milliseconds to hours can
be reliably captured and recorded. With the PSA-PL platform, minimum shutdown time will need to be on the order
of several seconds to assure successful detection and counting.

Both tests are also useful for coincident use with packet transmission testing in development and QA applications.

mp_dur_static

Input

Description

Test Duration

Duration of testing from 1 to 6000 minutes.

Disconnect Control

Control to force PD disconnect if a port shuts down.

Output

Description

Active Port Count

Count of initially powered ports.

Total PSE Output Power

PSE total continuous output power during test.

PSE Port Shut-Down Count

Count of PSE port shutdowns.

Shut-Down Port List

List of PSE ports that shutdown one or more times.

Inactive Port List

List of PSE ports that never powered at start of test.

Test Application

e  Assess reliability of all PSE ports under near maximum stress
conditions of continuous load for user specified durations.

. Support assessment of continuous near-maximum PoE loads on other
PSE characteristics including packet transmission.

e  Validate PSE management reporting of port load parameters.

mp_dur_cycle

Input

Description

Test Duration

Duration of testing from 1 to 6000 minutes.

Disconnect Control

Control to force PD disconnect if a port shuts down.

Output

Description

Active Port Count

Count of initially powered ports.

Total PSE Output Power

PSE peak output power during testing with random varying loads on all
ports.

PSE Port Shut-Down Count

Count of PSE port shutdowns.

Shut-Down Port List

List of PSE ports that shutdown one or more times.

Inactive Port List

List of PSE ports that never powered at start of test.

Test Application

e  Assess reliability of all PSE ports under near maximum stress
conditions of varying load for user specified durations.

. Support assessment of widely varying to near-maximum PoE loads on
other PSE characteristics including packet transmission.

e  Validate PSE management reporting of port load parameters.
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6.8. PSE Multi-Port Tests — PSE Port Isolation Tests

The PSE Multi-Port Test Suite provides two tests that analyze impacts of PSE port overloads across other PSE ports.
The first test, mp_iso_1port, applies a severe PD overload to a single powered port and assesses impact to port voltage
across every other PSE port. The second test, mp_iso_nport, applies a small load transient within PSE total power
capacity to all but one powered PSE port and assess the port voltage impact to the one unperturbed PSE port. Both
tests are useful for assessing potential for variable loads on various PSE ports to cause disturbances on other PSE ports

supplying power to PD’s. Such disturbances will range from small voltage perturbations to full port shutdowns.

mp_iso_1lport

Note: This test is not available with the PSA-PL.

Input

Description

Transient Load Magnitude

Magnitude of the transient load on the stimulus port. Range from 50 to 450
mA.

Transient Load Duration

Duration of the transient load on the stimulus port. Range from 20 to 50
msec.

Output

Description

Average Peak Port Voltage

Average voltage excursion measured across all PSE ports.

Maximum Peak Port Voltage

Maximum voltage excursion measured from all combinations.

Greatest Port Coupling

PSE ports involved in the Maximum Voltage Excursion measurement.

Inactive Ports

List of PSE ports that never powered at start of test.

Test Application

e  Assess isolation between PSE port voltage supplies given one severe
overload.

. Discover where isolation from transient loads is the weakest.

e  Assess port power reserve to protect against excessive power
coupling.

mp_iso_nport

Note: This test is not available with the PSA-PL.

Input

Description

Transient Load Magnitude

Magnitude of the transient load on the stimulus port. Range from 50 to 450
mA.

Transient Load Duration

Duration of the transient load on the stimulus port. Range from 20 to 50
msec.

Output

Description

Average Peak Port Voltage

Average voltage excursion measured across all PSE ports.

Maximum Peak Port Voltage

Maximum voltage excursion measured on a PSE port.

Greatest Port Coupling

PSE port with greatest voltage excursion (or vulnerability).

Inactive Ports

List of PSE ports that never powered at start of test.

Test Application

e  Assess isolation between PSE port voltage supplies given many small
load perturbations with PSE total power capacity.

. Discover where isolation from transient loads is the weakest.

e Assess PSE port power reserve to protect against excessive power
coupling.

6.9.

PSE Multi-Port Tests — PSE Port Disconnect Shut-Down Tests

The PSE Multi-Port Test Suite provides four tests that characterize PSE behaviors associated with PD disconnects and
their associated power removal operations. mp_discx_ports is the disconnect shut-down analogue to
mp_pwrup_ports and mp_discx_time is the disconnect shut-down analogue to mp_pwrup_time described above.
mp_discx_ports analyzes disconnect shut down integrity across the PSE as a system and mp_discx_time measures
timing characteristics associated with bulk simultaneous PD disconnects. mp_discx_idp is analogous to
mp_pwrup_idp in assessing PSE port independence with PD disconnect shut-downs. Finally, mp_discx_cycle
measures power-cycle timing associated with bulk PD disconnect shut-downs followed by bulk PD re-connects.
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mp_discx_ports

Input

Description

Disconnect Shutdown Current

Disconnect shut-down load current threshold to use — equivalent to Iyin1 in
the IEEE 802.3af specification. |nin: must be OmA for AC MPS PSE’s and
may vary from 0 to 5 mA for DC MPS PSE'’s.

QOutput

Description

Powered Port Count

Count of PSE ports that never power down following PD disconnect.

Intermittent Port Count

Count of PSE ports that power down intermittently following PD disconnect.

Powered Port List

List of PSE ports that never power down following PD disconnect.

Intermittent Port List

List of PSE ports that power down intermittently following PD disconnect.

Inactive Port List

List of PSE ports that never power up at start of test.

Test Application

e Assess integrity of all PSE ports at shutting down with PD disconnects.

. Evaluate integrity of system port management functions that may
intervene in PSE port shutdown behaviors.

mp_discx_time

Note: This test is not available with the PSA-PL.

Input

Description

Disconnect Shutdown Current

Disconnect shut-down load current threshold to use — equivalent to lyin1 in
the IEEE 802.3af specification. Iyins must be OmA for AC MPS PSE’s and
may vary from 0 to 5 mA for DC MPS PSE'’s.

Output

Description

Total Power Down Time

Time required for all PSE ports to remove power given simultaneous PD
disconnects.

Average Power Down Time

Average time per port for power removal.

Shortest Power Down Time

Shortest time measured for power removal.

Powered Port List

List of any PSE ports that never powered down.

Last Port Down

PSE port that was the slowest to power down.

First Port Down

PSE port that was the fastest to power down.

Inactive Port List

List of PSE ports that never power up at start of test.

Test Application

. Evaluate bulk PSE disconnect shutdown timing.

. Evaluate timeliness of system port management functions that may
intervene in PSE port shutdown behaviors.

. Evaluate compliance to IEEE 802.3af Tmpqo parameter.

mp_discx_cycle

Note: This test is not available with the PSA-PL.

Input

Description

Disconnect Shutdown Current

Disconnect shut-down load current threshold to use — equivalent to Iying in
the IEEE 802.3af specification. |nin: must be OmA for AC MPS PSE’s and
may vary from 0 to 5 mA for DC MPS PSE'’s.

QOutput

Description

Total Power Recycle Time

Time required for all PSE ports to recycle power given simultaneous PD
disconnects.

Average Power Recycle Time

Average time per port for power recycle on PD disconnect.

Shortest Power Recycle Time

Shortest time measured for power recycle on PD disconnect.

Last Port Powered

PSE port that was the slowest to recycle on PD disconnect — reconnect.

Down Ports

List of PSE ports that never recycle power after shut-down.

Inactive Port List

List of PSE ports that never power up at start of test.

Test Application

e  Assess PSE system (firmware) response to powering up PD’s following
a bulk PD disconnect.

. Flush out any built-in delays or port inhibitions associated with
disconnect shutdowns.

e  Verify expected port enabling as well as any PSE system logging
function integrity.
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mp_discx_idp

Input Description

Disconnect Shutdown Current Disconnect shut-down load current threshold to use — equivalent to lyin in
the IEEE 802.3af specification. |nin: must be OmA for AC MPS PSE’s and
may vary from 0 to 5 mA for DC MPS PSE'’s.

Output Description

Coupled Port Count Count of port combinations where power removal on one port causes power
removal on other ports.

Coupled Port List List of all disconnect shutdown coupled PSE ports.

Inactive Port List List of PSE ports that never power up at start of test.

Test Application e Assess independence and autonomy of all PSE ports in removing
power given PD disconnect.

e  Verify system (firmware) handling of port shut-downs and any system
logging functions associated with recording power events.

6.10. PSE Multi-Port Tests — PSE Port Overload Shut-Down Tests

The PSE Multi-Port Test Suite provides three tests that characterize PSE behaviors associated with PSE port overloads
and their associated power removal operations. mp_overld_time is the overload shut-down analogue to
mp_discx_time , mp_overld_cycle is the overload shut-down analogue to mp_discx_cycle, and mp_overld_idp is the
overload shut-down analogue to mp_discx_idp described above. mp_overld_time and mp_overld_cycle both involve
bulk PSE port overloads with full user control of overload magnitudes and PD emulation characteristics.

mp_overld_time Note: This test is not available with the PSA-PL.

Input Description

Overload Shutdown Current Overload shut-down load current threshold to use — equivalent to I in the
IEEE 802.3af specification. Overload Shutdown Current will default to PD
Classification Specific values unless specified by user.

Output Description

Total Power Down Time

Time required for all PSE ports to remove power given simultaneous PD
disconnects.

Average Power Down Time

Average time per port for power removal following port overload.

Shortest Power Down Time

Shortest time measured for power removal following port overload.

Powered Port List

List of any PSE ports that never powered down.

Last Port Down

PSE port that was the slowest to power down.

First Port Down

PSE port that was the fastest to power down.

Inactive Port List

List of PSE ports that never power up at start of test.

Test Application

. Evaluate bulk PSE overload shutdown timing and PD classification
based power management behaviors.

. Evaluate timeliness of system port management functions that may
intervene in PSE port shutdown behaviors.

. Evaluate compliance to IEEE 802.3af Toyq and Tiim parameters.

e  Assess PSE port power reserves (power management function) to
tolerate 50 msec overloads on multiple PSE ports.
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mp_overld cycle Note: This test is not available with the PSA-PL.
Input Description
Overload Shutdown Current Overload shut-down load current threshold to use — equivalent to I in the

IEEE 802.3af specification. Overload Shutdown Current will default to PD
Classification Specific values unless specified by user.

Output Description

Total Power Recycle Time Time required for all PSE ports to recycle power given simultaneous PSE
port overloads.

Average Power Recycle Time Average time per port for power recycle following port overloads.

Shortest Power Recycle Time Shortest time measured for power recycle following port overloads.

Last Port Powered PSE port that was the slowest to recycle on PSE port overload.

Down Ports List of PSE ports that never recycle power after overload shut-down.

Inactive Port List List of PSE ports that never power up at start of test.

Test Application e Assess PSE system management (firmware) response to powering up

PD’s following a bulk PD overloads

. Flush out any built-in delays or port inhibitions associated with overload
shutdowns.

o  Verify expected port enabling as well as any PSE system logging
function integrity.

mp_overld_idp
Input Description
Overload Shutdown Current Overload shut-down load current threshold to use — equivalent to I, in the
IEEE 802.3af specification. Overload Shutdown Current will default to PD
Classification Specific values unless specified by user.
Output Description
Coupled Port Count Count of port combinations where port overload on one port causes power
removal on other ports.
Coupled Port List List of all overload shut-down coupled PSE ports.
Inactive Port List List of PSE ports that never power up at start of test.
Test Application e  Assess independence and autonomy of all PSE ports in handling PSE
port overload conditions.
. Flush out cases where low power reserve forces overload
interdependence across PSE ports.
o  Verify system (firmware) handling of port shut-downs and any system
logging functions associated with recording shut-down events.

6.11. The PSE Multi-Port Standard Spreadsheet Report

The PSE Multi-Port Test Suite is conveniently sequenced using the Multi-Port Sequencer menu in PSA Interactive or
the multiport command in PowerShell. Both methods allow flexible specification of tests and ports, as well as cycles
of testing per port.

The standard report, mp_report.xIs is a “smart” Microsoft Excel spreadsheet that automatically processes results from
the test sequencer into colorful, easily read reports that add pass/fail indications. The pass/fail criteria utilized in the
Multi-Port spreadsheet adapts to elements such as PD classification and is intended only to distinguish PSE system
behaviors from an “ideal” PSE. These reports will allow PSA users to quickly locate and characterize real or potential
PSE system issues as well as to rapidly identify port-specific defects.

The file mp_report.xls is always installed as a read only file found in each instance of a local .../Results/ subdirectory
and any specific reports generated following a test sequence should ALWAYS be saved to another name.
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Figure 6.1. Sample Multi-Port Spreadsheet Report including Test Limits entries

Failing parameters are designated with pink highlighting. The test limit criteria are constructed for an “ideal” PSE
and may be readily modified with entries to the right of the actual test report (see figure 6.1). Some limits such as
Disconnect and Overload Power-Down Time are obtained directly from 802.3 PoE specifications. Other limits are
computed based upon the number of ports tested, an example being Total PSE Power. Still other limits such as
Average Time to Power are arbitrarily specified based upon practical goals.

In certain cases, a Multi-Port test may fail to complete and generate an error. A common example of this would be
when an overload such as a PD class 2 overload fails to cause any ports to remove power during the mp_overld_cycle
test. When such an error is produced, a error log will be produced in the then current results directory and a
hyperlink to that error log file will appear in the test report with the erred test.

Special versions of mp_report.xls may be created and utilized for purposes of adjusting test limits or conditional
annotations that go beyond the standard template report. These versions can be associated with a PSE Local
Configuration File (see Section 2.4.4). When that PSE file is loaded to PSA Interactive or PowerShell, the custom-
modified report template will be used in place of the standard mp_report.xls template for that particular PSE type.

To create a modified template, the following steps should be taken:

1. Copy ...\PSA1200\Results\mp_report.xls to a newly named template such as ...\PSA1200\Results\
my_mp_report.xIs (saved into that same directory path).

Remove Read-Only permissions from ...\PSA1200\Results\ my_mp_report.xls

Edit ...\PSA1200\Results\ my_mp_report.xls as required and save it.

Restore Read-Only permissions to ...\PSA1200\Results\ my_psa_report.xls

Open (or create) PSE Local Config File (e.g. my_PSE.txt) in the ...\PSA1200\Config\ directory.
Add the following line to ...\PSA1200\Config\ my_PSE.txt :

SNk
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PSE_MP_Test_Report: my mp_report.xls

Loading the PSE Config File my_PSE will now cause the PSE Conformance Test Sequencer to utilize this modified
template file in place of the standard mp_report.xls. Sections 3.1 (PSE Characteristics and Configuration) and
Section 4.5 provide further information on loading PSE local configuration files.

NOTE! Never make modifications to mp_report.xIs.

6.12. Enabling the PSE Multi-Port Test Suite in the PowerSync Analyzer

The standard PSA 1200, PSA100, PSA2400, and PSA-PL PowerSync Analyzers and Programmable Loads do not
enable the PSE Multi-Port Test Suite. Attempts to execute any of the PSE Multi-Port Tests either directly or via the
sequencer will yield “Invalid Command” responses to PowerShell.  All PSE Multi-Port Test Menus will be disabled in
PSA Interactive when connected to a PSA chassis that does not have Multi-Port Test Suite support.

PowerSync Analyzer and PowerSync PL customers may elect to upgrade their analyzer to support the PSE Multi-Port

Test Suite. This is done simply by procuring a unique key code from Sifos Technologies. Contact Sifos Technologies
for further information on performing this upgrade to your PowerSync Analyzer.
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7. High Power PSE Testing with the PSA-PL

The PowerSync Programmable Load may be utilized today to test next generation high power PSE’s and associated
product prototypes. Sifos Technologies has incorporated into PSA-PL Software Release 3.4 capabilities to combine
two physical test ports from a PSA-PL test blade to serve as a single high-power test port for the following purposes:

Active Loading to 1000 mA total load

PD Emulation including Class 4

Voltage, Current, and Power Measurements
Packet Data Transmission Testing under Load

With the anticipated release of IEEE 802.3at expected in 2009, first generation High Power devices and Power
Sourcing Equipment (PSE) are currently in active development throughout the networking industry. High power
PSE’s with capability to deliver well in excess of the 15.4 watt requirement of IEEE 802.3af PSE’s are becoming
available ahead of the IEEE 802.3at standard.

IEEE 802.3at will specify a High Power 2-pair solution for the delivery of at least 30 Watts of power at the PSE
interface. PSE’s will be required to deliver at least 34 Watts of transient DC power to fulfill this requirement. PSE’s
may range upwards of 38 Watts in continuous output capacity on a single PSE port delivered on either ALT A or ALT
B (for a mid-span PSE) transmission pairs. DC currents will approach and exceed 600mA and overload thresholds
will exceed 685 mA in many cases.

7.1. Hardware and Software Requirements

The only additional hardware required to enable high power PSE testing is a simple RJ-45 splitter available from Sifos
as an integrated Port Combiner assembly. Figure 7.1 depicts a 4-port high power configuration involving test slots 1-
4. Figure 7.2 provides a schematic representation of the test port setup.

PowerSync Programmable Load software
version 3.4 offers full support of this test
configuration. PSA Interactive PL adds a
new PSA-1200PL High Power control to
enable active load control up to 1000 mA,
PD Class 4 start-up emulation, and dual-
port voltage, current, and power
measurements. PowerShell adds several
new commands available to PowerSync
PL’s and PSA-1200 systems to perform
similar functions from the command line
or from automated test scripts.

[ 1
Figure 7.1. PSA Port Combiner Setup

Packet
Transmission
Tester PSA Test Blade
—| OUT 1] Test
p— PS1 IN| Port 1
High Power or
PSE Port
ouUT 2 Test
PSA Port L PS2 IN|Port 2
Combiner

Figure 7.2. PSA Port Combiner Connections

7.2. (Section Omitted)
7.3. (Section Omitted)
7.4. (Section Omitted)
7.5. (Section Omitted)
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7.6. PSA Interactive PL
PSA Interactive PL (Figure 7.3) offers two controls that ey O
affect testing with higher power PSE ports. T
Shot Port Detection Configuation Pait Connoction
The Class 4 PD Emulation control sets up a nominal class [ [ gy Pt Robeer cgwti Fon Soae [RETERRTE
. . . . e N MTA [ ke [0 e

4 PD signature of 40 mA. When used in combination ’T |_ care [ | Cornect pon_| Dicornec s |
with the Power Port control, a class 4 emulated power- ‘ Py [ E PonacPit_| | R Pores
up will be conducted. When testing normal 802.3af e AL 4 b [ R
PSE’s, the steady state load produced by the class 4 (T T =
emulation following power-up will be 320 mA, or Skt Chase Dwcoms| ot | || untior A
approximately 15 watts. mnmwm  DC Pores

c, € Coml) Gl Mgz Period & 100 mEec

1 5ec

The PSA-1200PL High Power control configures PSA nﬂ E Cverstee |
Interactive PL to work with PSA Port Combiners shown L pa——
in Figure 7.1 and diagramed in Figure 7.2 above. Upon
selection, a message box (Figure 7.4) will appear M el W

High Power Tests Require Connection To Both Test Ports In Each Slat!
Use PSA Port Combiner,

£

AN

Figure 7.4 Port Combiner Prompt

disappear from the Slot-Port selection controls.
test blade level, only Port 1 is shown.
1000 mA to be entered or selected from the slider control.

Figure 7.3 High Power Features in PSA Interactive PL

state load current of 350 mA, or approximately 19 watts of steady state power.

The metering functions will appear to work exactly as they do

when not in High Power mode, however current

notifying the user that the PSA Port Combiners must be
connected to combine both ports on each PSA-PL test blade to
be utilized for testing.

When PSA-1200PL High Power is selected, several critical
behaviors of PSA Interactive will change. First, Port 2 will
Since all testing of high power PSE ports is now done at the PSA-PL
Second, the Load Configuration sub-menu will allow active load currents up to
Third, a Class 4 emulated PD power up will set a steady

[ F? PowerSyne Interactive PL 1.7

Fi= el
measurement and power measurement ranges are extended to N Gt Gk o Connectin
1000 mA and 50 watts respectively. Figure 7.5 depicts a ) (U et “":T:.. P, Fot St [CONEETED
PSE powered up on Slot 1 and delivering 558 mA of load s U (S e et por_ | Dot ot |
1 L ' [ Pt Pt | Flomeve Power
current to the combined test port. L e A" . -
in_ =} Mol - T e | F R
. . . L. . ,—.,‘,Ir\,,lﬁ‘: duto Dircorer gl Setings
Finally, if the Multi-Port Test Suite is enabled with in the — I TGt ﬁ PG
PSA-_PL, selection of the High Povyer mode w111_ disable the . e £ ocomm
Multi-Port menu access controls since the Multi-Port Test =0 sk e [
Suite within the PSA-1200 PL is only supported for IEEE ] Clomt | | s |
802.3af PSE’s 2 T s || (e
’ : -1 =0 cosumss || |[~ 60.0[ ma
= Mult Pl Teslz | || ] |

7.7.

Figure 7.5 PSA Interactive in High Power Mode

PowerShell Command Interface and Scripting

Specialized commands have been added to PowerShell to support the dual-port (or combined port) high power testing
configuration shown in Figures 7.1 and 7.2. These commands are used in place of previously available commands that
operate on a single PSA-PL test port. The new commands are:

High Power Command Single Port Equivalent Function

iload_2 iload Set static load current

psa_disconnect_2 psa_disconnect Force PSE power-down

idcaverage 2 idcaverage Average DC current measurement

paverage 2 paverage Average DC power measurement
power_port_2 power_port Perform PD emulated port power-up
replicate_ports_2 replicate_ports Replicate settings from one port to other ports
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These commands are equally available to any PowerSync Analyzer or Programmable Load system. The following
table details command utilization and command arguments.

Command Port Command Parameters Query Returned
Parameters
iload_2 <slot,1> | <iload_current> ?|stat | ON | OFF

Configures static load current on a dual-port configuration
and/or queries on-off status of the active load. Static load
setting is only active above 15 Volts.

i Indicator that load current will be entered

load_current Static load current to program to the
combined test port. Range is 0 to 1000 mA with 0.5
mA resolution.

stat Returns status of static load “ON” or “OFF".

psa_disconnect_2 | <slot,1>

Forces a PSE Port power-down to occur given a dual-port
configuration.. Removes AC MPS and detection
signatures and sets DC current load to 0 mA.

Discharges port voltage.

idcaverage_2 <slot,1> | <period 100m | 1s> ? | stat READY
Configures and performs an immediate triggered Average Average DC
DC Current measurement on a dual-port high power Current
configuration.

period 100m specifies to use a 100 msec averaging
period for the measurement.

period 1s specifies to use a 1 second averaging period
for the measurement.

paverage_2 <slot,1> | <period 100m | 1s> ? | stat READY
Configures and performs an immediate triggered Average Average DC
DC Power measurement on a dual-port high power Power
configuration.

period 100m specifies to use a 100 msec averaging
period for the measurement.

period 1s specifies to use a 1 second averaging period
for the measurement.

replicate_ports_2 | slot,1 port | load { target_ports }

Replicate configuration of test port resources from one
test port to a number of other test ports. Command works
identically to replicate_ports EXCEPT for copying static
load settings where settings are copied on a Test Blade
basis rather than a Test Port basis.

port Specifies to copy ALT, Polarity, and Detection Load
settings to other ports

load Specifies to copy Active Load setting to other ports

target_ports: A list of all ports to which the configuration
is to be copied. Each port is in the same form as
<slot,port> format, that is “slot#, port#” and is space
delimited in the list with braces. When copying load

configurations, only Port 1's should be included in
source port and target port lists. Example:

replicate_ports 1,1 load {2,1 3,1 4,1 5,1 6,1}

February 2, 2010 Sifos Technologies Page 67



PowerSync PL Reference Manual

parameters are specified, the default power-up condition
is a static load of 20 mA. Status of port is returned upon
completion of command.

p indicates that power draw of port will be specified. This
may be specified in conjunction with classification (c)
or class signature (ci).

power is the power in watts that the port will power-up to.
Regardless of power specified, classification will
detect a “Class 0” PD. Range is .2 to 38.0 Watts.

i indicates that current draw of powered port will be
specified.

current is the current load in mA that the port will power-
up with. Regardless of current specified,
classification will detect a “Class 4” PD. Range is 0 to
760 mA.

C indicates that classification of port will be specified.
This may be specified in conjunction with a power
level (p).

class is the port classification. Range is 0to 4. Load
currents implemented by classification are:

Class Class Current Power-Up Current
0 25 mA 140 mA
1 10.5 mA 44 mA
2 18.5 mA 108 mA
3 28.0 mA 202 mA
4 40.0 mA 350 mA

ci indicates that the classification current to be applied will
be specified. This may be specified in conjunction
with a power level (p).

class_current is the classification current to apply during
classification. Range is 0 to 45 mA. Power-up
current will be determined according the class-band
of the specified classification current. So, if 40 mA is
specified, that represents PD Class 4 and a steady
state load of 430 mA will be applied.

dr indicates that a non-default detection resistance
should be used.

resistance is the detection load resistance to use for the
power-up. Range is 11 to 39KQ.

dc indicates that a non-default detection capacitance
should be used.

capacitance is the detection load resistance to use for the
power-up. Rangeis 0,5, 7, or 9 uF.

Command Port Command Parameters Query Returned
Parameters
power_port_2 <slot,1> | <<c class> | <ci class_current> <p power>> | <i current> | POWERED |
<dr resistance> <dc capacitance> DOWN
Simulates a PD connected to a PSE port to bring power
up to a user-specified condition utilizing a dual or Port Voltage
combined PSA port configuration. If no command (Measured)

Load Current
(Set)

Note: PowerShell Syntax Conventions may be found in Section 4.3.
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8. Specialized Scripting with the PSA-PL

The PowerSync Programmable Load has several features that are beneficial in testing multi-port PSE devices in an
automated testing environment. Section 8 will specifically address several topics of interest in multi-port PSE testing:

Optimizing Test Speed for High Volume Testing

Integrating the PowerShell API into Native Tcl Shells

Launching or Managing PowerShell from External Applications Including TCL
Integrated Power-over-Ethernet and Packet Transmission Testing

High speed testing is of interest to manufacturing and large QA environments where considerable test data is generated
and the time to generate that data needs to be minimized. Integrated power and transmission testing is of general
relevance to all aspects of testing PSE’s since PSE’s must simultaneously deliver power and data with the two
functions operating largely independent of each other.

8.1. Optimizing Test Speed for High Volume Testing

Three specific strategies for optimizing (or minimizing) test time will be discussed in this section. These are:

e  Rapid Port Replication
e  Time Optimized Test Methods
e  Multi-Chassis Testing in Parallel

8.1.1. Rapid Port Replication

The PowerSync Programmable Load offers a software feature available only from PowerShell whereby configuration
parameters can be set in all of the ports of an individual chassis virtually simultaneously. From a PowerShell
command, the special slot-port ©“99,99”, if used with a resource configuration command, will perform this function.
This should only be used with test port configuration commands as opposed to queries or PowerShell utilities and
system commands. When the slot-port “99,99” is specified, every available port in the PSA chassis will perform the
specified configuration. Some examples are:

port 99,99 isolate Opens port switch on all test ports in chassis
alt 99,99 a Sets all test ports to Alternative A
passive 99,99 r 23 Sets detection resistance to 23 KQ in all Test Ports

Typically, in multi-port testing, there will be the need to uniformly configure many ports. This method will enable that
much quicker than a software loop issuing repetitious commands to individual test ports. It will also execute faster than
a replicate_ports command in most cases.

Commands supporting the special 99,99 slot-port parameter are:

alt iload vdcaverage (config only)
polarity iload_2 idcaverage (config only)
port class idcaverage_2 (config only)
passive psa_connect

8.1.2. Time Optimized Test Methods

Certain higher level utilities available in PowerShell such as psa_disconnect and power_port are designed to be robust
at the tradeoft of execution speed. Multi-port testing can be sped up by avoiding use of general purpose utilities,
especially where characteristics of a PSE are already known. Instead, lower level resource commands, coupled with
rapid port replication, will combine to effect faster testing.

The following script repeats the testing performed in section 4.12.4 in a manner that will run considerably faster. The
purpose of this test is to power all ports in a chassis to a Class 2 PD, then measure power on one of the PSE ports.
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# Determine FTirst available slot,port in PSA chassis
set portl "[lindex [psa_config -s] 0],1"

# Assure all ports are powered down
port 99,99 isolate

iload 99,99 i O

after 500

# Set up all PSA ports for ALT A, MDI-X and a valid detection signature.
#  Set up classification load for Class 2.

alt 99,99 a

polarity 99,99 neg

passive 99,99 r 23 ¢c O

class 99,99 2

# Connect all ports simultaneously, alter port load to 108 mA after first
# known port powers up. Allow up to several seconds for the power-up.
set count O
set status "OFF"
port 99,99 connect
while { $status == "OFF" && $count < 30 } {
set status [lindex [pstatus $portl stat] 3]
incr count
after 100
3
iload 99,99 i 108
set Pport [lindex [paverage $portl period 100m stat] 3]
puts "Port $portl Powered to $Pport Watts."

Actual execution:

fa 1
74 PowerShell 3.1 Wish Console =JoEd
File Edit Help
PSA-1,1># Set up all PSA ports for ALT A, MDI-X and a valid detection signature. ;ﬂ

PSA-1,1>#  Set up classification load for Class 2.

P3A-1,1>alt 99,99 a

PSA-1,1>polarity 99,99 neg

PSA-1,1>passive 99,99 + 23 c B

P3A-1,1>class 99,99 2

P3A-1,1>

P5SA-1,1># Connect all ports simultaneously, alter port load to 188 mA after first
P5A-1,1>#  Known port powers up. Allow up to several seconds for the power-up.
PSA-1,1>»set count @

a

P3A-1,1>set status “OFF"

OFF

PSA-1,1>port 99,99 connect

PSA-1,1>while { $status == "OFF" && $count < 30 } {

> set status [lindex [pstatus $porti1 stat] 3]

» incr count

> after 188

>}

PSA-1,1>iload 99,99 i 188

PSA-1,1>set Pport [lindex [paverage $port1 period 188m stat] 3]
5.3

PSA-1,1>puts "Port $port1 Powered to $Pport Watts."

Port 1,1 Powered to 5.3 Watts.

PSA-1,1>puts "All Ports Should Be Powered To Class 2."

All Ports Should Be Powered To Class 2.

P3A-1,1>
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8.1.3. Multi-Chassis Testing in Parallel

)

P5A-1,1my lest

|
CLOSE
Pomerihed

Test Initiadizing. ..

Test Running om Port 1.1,
Port PRSSES!

Tost Running om Fort 1,2...
Port PRSIES !

Test funning on Port 2,2...
Port PRESES!
Test Runming om Port 3.1...
Fort PRSSES!

Pu: PEA_CHASSIS_ADDATSS: 192,140,921, 100

—

Test todtiatledng. .

Test Runming on Port 22
Port PRSSES!
Test Running on Port 3,1...
Port PRSSES!

Pon: PEA_CHASSIS_ADDRAESS: 192, 148,221,109

8|

T

T |
-

Figure 8.1 Tests Executing Simultaneously in 2 PowerShell’s

8.2. (Section Omitted)

One other technique that can be utilized to
speed up testing with the PowerSync
Programmable Load is parallel execution
of test scripts on multiple PSA-PL
chassis’. For example, with two PSA-PL
chassis’, two independent PowerShell
sessions can be opened and linked to each
individual PSA chassis. Scripts may be
simultaneously run in each window
whereby effective execution time across
all test ports (e.g. 48 ports, 24 per PSA
chassis) will be halved.

PSA Software allows up to two instances
of PowerShell to be running at any given
time. Additionally, one instance of PSA
Interactive may also be running on the
host computer.

8.3.  Merging the PowerShell APl into TCL and Wish Shells
PSA Software includes resource scripts that may be used to merge the PowerShell API into a native Tcl or Wish Shell

for use with other applications and API’s.

Users should be aware that in merging PowerShell with other applications, there is always the risk of a command or
global variable overlap where two or more applications use identical commands or global variables. Many
PowerShell commands and global variables begin with the characters “psa” or “psa_”. The likelihood of a conflict

with these commands and globals is minimal.

The following table presents certain PowerShell commands and global variables that should be considered before

merging applications into a common shell.

PowerShell Commands

PowerShell Globals

port port

polarity port_available
alt channel_available
class slotRange

passive portRange

trigl (n/a for PSA-PL) | emulationMode
trig2 (n/a for PSA-PL) | emulationPath

trigout (n/a for PSA-PL)

trig_port (n/a for PSA-PL)

iload

itrans (n/a for PSA-PL)

paverage

power_port

power_check

PowerShell is provided with four Tcl source-code initialization files in the directory path:

» c:\Program Files\Sifos\PSA1200\

(Microsoft Windows platforms)

» <User Home Directory>/Sifos/PSA1200/ (Linux/Unix platforms)
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These files may be used to import PowerShell to Tcl and Wish with the following features:

File Purpose

telshre.tel Sourcing this file will configure a Tcl shell for PowerShell including command-line
prompt that embeds present slot,port connection.

wishre.tcl Sourcing this file will configure a Wish shell for PowerShell including command-
line prompt that embeds present slot,port connection.

tclshre_psapi.tcl Sourcing this file will layer (or add) the PowerShell API into a Tcl shell without
modifying the standard “%” prompt.

wishrc_psapi.tcl Sourcing this file will layer (or add) the PowerShell API into a Wish shell without

modifying the standard “%” prompt.

To merge the PowerShell API into a Tcl shell, execute the following command from Tcl:

source “c:/Program Files/Sifos/PSA1200/tclshrc_psapi -tcl” (Windows PC)
source “$env(HOME)/Sifos/PSA1200/tclshrc_psapi.tcl” (Linux/Unix WS)

To merge the PowerShell API into a Wish shell, execute the following command from Wish:

source ‘“c:/Program Files/Sifos/PSA1200/wishrc_psapi.tcl” (Windows PC)
source “$env(HOME)/Sifos/PSA1200/wishrc_psapi -tcl” (Linux/Unix WS)

PowerShell Tcl and Wish may be sourced into Tcl and Wish respectively at “Level 0” or below that meaning that the
sourcing may be done by a Tcl script.

8.3.1. Initial Connection Dialog Control — PowerShell Tcl

Whenever PowerShell Tcl is initiated, the user is presented with a command prompt to either re-connect to the most
recently connected PSA or to enter a new PSA address and establish a different connection. By default, this command
prompt will time out after about 8 seconds and PowerShell will then attempt to connect to the most recently connected
PSA address or subsequently to any other known PSA addresses.

Users may elect to either bypass this dialog entirely or to configure the time delay associated with the connection
prompt prior to connecting to a default (most recent or other known) address. This is done by setting the appropriate
value to the global variable psaConnectPause near the beginning of the tclshrc.tcl and/or tclsrhe_psapi.tcl
PowerShell Tcl initialization files. Normally, this global will be set to 8 seconds. If set to zero, the initial connection
prompt will be entirely bypassed and PowerShell Tcl will attempt to open a connection to the most recently connected
PSA address. The delay associated with the connection prompt may be set between 2 and 60 seconds.

8.3.2. Initial Connection Dialog Control — PowerShell Wish (and PSA Interactive)

Whenever PowerShell Wish (or PSA Interactive) is initiated, the user is presented with a PSA Connection dialog that
must, by default, be completed before the application will fully start.

Users may elect to either bypass this dialog entirely by setting the value of the global variable psaConnectPause found
near the beginning of wishrc.tcl and wishrc_psapi.tcl. If the value is set to 1 (default), the initial PSA connection
dialog will always occur and wait indefinitely for a user selection. If the values is set to 0, the connection dialog will
be bypassed and the application will automatically attempt to connect to the most recently connected PSA address.

NOTE! Tt is generally not a good idea to bypass the initial connection dialog if multiple (2 or more) PSA’s exist on a

common LAN and are shared by multiple users. Bypassing the initial connection dialog increases the risk that 2 users
will attempt to control the same PSA at the same time.
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8.4. Managing PowerShell from External Applications Including TCL

Various features are incorporated into PowerShell to enable either batch mode or interactive control of PowerShell
from remote processes and programs on a host PC. These features enable execution of PowerShell commands in one
of the following modes:

Batch (Script Execution) Mode Enable pre-defined PowerShell script(s) to execute upon invoking
PowerShell from and external application program.

Interactive (Command Execution) Invoke a stay-resident PowerShell session and pass commands to and
Mode hand-shake with PowerShell via a simple file-based interface.
8.4.1. Invoking PowerShell and PowerShell Scripts from an Outside Program or Process

PowerShell TCL can be invoked from an outside process in one of two manners:

On Microsoft Windows PC’s, the executable program c:\Program Files\Sifos\PSA1200\PowerShell Tcl.exe will
launch PowerShell Tcl. A PowerShell Tcl Test Script can be automatically executed in that shell if specified as an
argument to the PowerShell Tcl.exe command. Upon completion of the PowerShell script, PowerShell Tel will close.

In the following example, a PowerShell Test script will be launched from Windows (“DOS”) command shell. This
script will measure port voltages on a PSE connected to ports 7,1 — 8,2 of PSA 192.168.221.106. Prior to launching
this command, the tclshre.tcl resource file discussed in Section 8.3 above will be modified to bypass the user
connection dialog.

Windows Command Shell Commands | PowerShell Test Script named c:\myTest.tcl

cd c:\Program Files\Sifos\PSA1200 psa 192.168.221.106

"PowerShell Tcl.exe" c:\myTest.tcl alt 99,99 A

polarity 99,99 neg

foreach port"7,17,28,18,2" {
set status [power_port $port ¢ 0]
append Vport "Port $port: [lindex $status 1] volts\n"
psa_disconnect $port

}
puts $Vport

The above example produces the following result:

B cmd ﬂﬂ

Microsoft Windows HP [Uersion 5.1.2668]
(C> Copyright 1?85-2001 Microsoft Corp.

IC:\l-JINDOl-JS\system32)cd c:“Program FilesxSifos~PSA12008

C:“Program Files“3ifos“PS8A1208>"Powerthell Tcl.exe" c: mylTest.tcl

Pouerfhell Command Processor 3.2e0caoaeex
for the PowerSync Analyzer

ssexsesssd Copyright 2008 Sifos Technologies. Inc.
-3 JoE- 0o o=

ooeexxx nze 7?7’ or ‘psa_command’ for help
oo n® nze 'psa_test’ for standard test help
S0 Jof-JoE-JaEJuE o Jof - JoE-Jof~uf oo - JoE-JoE-JufJ0f o JoE-JoE-Juf 0o JoE-JoE-Jof—e e JoE-JoF-Jof—E e JoE-JoE-Jof—Juf o JoE-JofJuf e JoE-JofJuf e -Jef-Jof-Jof—E-Jef-Ief-Jof-Jef- -

eocoooncaaexonnecting to PSA at 1972.168.221.106 oo

PSE Local Conf iguiat Don  S6esemsemse m 6 m o m s w o b o-u o a0 w0 02600 00 3
c:/Program Files-S5ifos-PS5A1288./Config-/psa_local.txt

pza_pse to configure PSA Analyzer for this PSE. oo
volts
volts

volts
volts

C:“Program Files“Sifos“\PSA1288}>

Figure 8.8 Remote Execution of PowerShell Test Script myTest.tcl
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The test results from myTest.tcl can be readily routed to a text file for reading by an outside application. This is done
by simply modifying the Shell Command above to direct output to a specified file such as c:\myResults.txt.

"PowerShell Tcl.exe" c:\myTest.tcl > c:\myResults.txt

C:“Program Files“8ifos“PSA12080>
Files*S8ifos~PSA1288>
C:“\Program Files“8ifos“PSA12080>

C:“\Program Files“8ifos“PSA1288>"PouverShell Tcl.exe" c:smyTest.tcl > myResults.txt

C:~Program Files“S5ifos“PSA1200>

Figure 8.9 Routing Test Output to a Text File

This produces the following text file in c:\myResults.txt:

February 2, 2010

EaE ke

EAE R o e

E R R

EaE R o e

E Rk

EaE ko

EE e

PowerShell Command Processor 3.2%*****xkkx

for the PowerSync Analyzer

EaE ko e

EE R

Copyright 2008 Sifos Technologies, Inc.*****xxiix

use "?" or "psa_command® for help
use "psa_test®” for standard test help

E R

B R o

E e e

AEEAAEAAEAAAAAATAAAAAAAAXAAAXAAXAXAAXAXAAXAAAXAAAXAAXAAAXAAAXAAAXAAAhAhhhhii

FrFAIAIAFAX*FConnecting to PSA at 192.168.221.106 *r*xsrssiak

PSE Local Configuration

c:/Program Files/Sifos/PSA1200/Config/psa_local.txt

7,1: 49.5 volts
7,2: 49.9 volts
8,1: 49.5 volts

8,2: 49.5 volts

Figure 8.10 Text File Output from myTest.tcl

Sifos Technologies

psa_pse to configure PSA Analyzer for this PSE. ******
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Another more general way to accomplish this same task that works outside of Micrsoft Windows is to execute the
binary for Tcl with an argument to source the PowerShell Tcl resource file, tclshre.tcl (or tclshre_psapi.tcl). This will
required an additional edit to tclshre.tcl to add the user application script at the very end of tclshre.tel (or
tclshre_psapi.tcl). This is illustrated in the following example with the same myTest.tcl user script.

Windows | cd c:\Program Files\Tcl\bin

Command | tclsh84.exe "c:\Program Files\Sifos\PSA1200\tcIshrc.tcl"
Shell
Command

Linux cd $HOME/bin
Shell PowerShell _TCL.sh
Command

tclshre.tcl
Edits

#
# PROC ID: psal200 auto execute File

# Initial Connection Control

# Set psaConnectPause to O to bypass initial connection address prompt and automatically connect
# to most recently connected PSA

# Set psaConnectPause to between 2 and 60 seconds set the prompt waiting time before

# connectiion to most recenlty connected PSA automatically occurs.

# NOTELIN!

# The connection dialog should NOT be bypassed where multiple PSA"s are utilized by multiple

# users on the same network unless PSA™s are fully dedicated to individual users!

set psaConnectPause 0

#
# ENTER STARTUP COMMANDS OR AUTO-RUIN SCRIPTS HERE

source c:/myTest.tcl

The above example produces the following result:

B cmd _:JEﬂjﬂ

CC>» Copyright 1285-288A1 Microsoft Corp.
IC:\HINDOHS\system32)cd c:“Program Files“Tcl-bin

C:“Program Files“Tcl-bin>tclsh84_exe '"c:“Program Files“Sifos“PSA1ZBB~tclshrc.tcl

PowerShell Command Processor 3.2

for the PowerSync Analyzer SRR

e e JuE-uE e e e

Copyright 2808 Sifos Technologies. Inc . e
oo -JoE-JuE- - o oo

7' oy ‘psa_command’ for help SRR

'psa_test’ Ffor standard test help  =sessemm

3030 3o~ 30~ J0E- 3o~ Juf 30 ~JoE- JoE-JnE 30 ~IuE-JnE- 3o ~InE- - ~Jof -0 -Jof o 30 3o 30~ JoE- oo ~JuE-Jnf 30 ~Jef ~uE- e e - ~JeE -nf - uE-Ju oo -0 -Jef e oo e - e e

rococcxxxxxxConnecting to PSA at 192.168.221 106 =eooooooooa:

PSE Local Configuration
c:/Program Files-Sifos-PSA1200.-Conf ig-psa_local.txt

Use psa_pse to configure PSA Analy=zer for this PSE. oo

volts
volts
volts
volts

o o
C-L-L-1-]

C:~Program Files“Tcl-bin>
Gz~ Program Files>Tcl-bin>

Figure 8.11 Remote PowerShell Test Script Executed Via tcl84.exe Execution
Users should be aware that when PSA software is installed the PowerShell initialization files tclshre.tcl,
tclshre_psapi.tcl, wishre.tcl, and wishrc_psapi are all read-only files. To modify them requires that permissions be
changed. Also, when software upgrades are performed, users should assume that any modifications made locally to
those files will be lost unless copies of those modified files are maintained in other directories.

Note that this sequence of events will happen every time PowerShell TCL is opened.
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8.4.2. Invoking a PowerShell TCL With Remote Command Processing

PowerShell TCL can also be opened in a manner where it will accept PowerShell (and TCL) commands passed through
a short ascii text file. The command passing file utilized is:

c:\Program Files\Sifos\PSA1200\Config\env\psa_command.txt (Microsoft Windows)
$Home/Sifos/PSA1200/Config/env/psa_command.txt (Linux/Unix)

Any outside program that can produce a file with PowerShell commands and arguments organized as list elements can
transmit commands to PowerShell TCL for execution. This file will be volatile in that as soon as it is created by the
outside program, it will rapidly be read and deleted by PowerShell TCL.

To place PowerShell into this Remote Command Processing mode, a Dot s _ od
simple modification is made to the PowerShell TCL resource file N n TR 3
tclshre.tcl (see Section 8.3 above). Near the bottom of that file, the e 3
commented psa_echo command is “un-commented” so that it will =

automatically invoke when PowerShell TCL is invoked. This will Ehr

open PowerShell TCL in the command polling (or Remote Command =
Processing) mode.

telshre.tel will also need to be configured to bypass the initial
connection dialog. Section 8.3 above discussed methods for :
bypassing initial connection dialog and delay. [P

Poe il (fo  |faulioeciie |

Figure 8.12 tclshrc.tcl Modified to Enable

Note! The above methods may also be applied with Wish shells Remote Command Processing

using the Wish shell resource file wishrc.tcl in place of tclshre.tcl.

The command passing file must B cmd - "PowerShell Tel exe™ “alx
be created with each PowerShell J_|J

command or command sequence
and associated arguments
organized as a list. Each
command must be surrounded in
braces {} o accomplish this. R o R RN
The following command passing =

HICRERRED SRR T o ccoccxocxGonnect ing to PSA at 192.168.221.188 xscooooomao
that connects to a PSA chassis,

Powerfhell Command Processor 3.23cceccocoerx
for the PowerSuync Analyzer

Copyright 2088 Sifos Technologies, Inc.

. . PSE Local Configuration
configures it for a particular PSE c:/Program Files Sifos~PSA1200.Config Cisco3?50E. txt

type, then runs the PSE
Conformance Test Sequencer on
4 ports (3 commands):

exxxm llze pza_pse to configure PSA Analyzer for this PSE. e

ECHO ENABLED: YWaiting for a command....

Figure 8.13 PowerShell Tcl Opent to Interactive Command Processing Mode
c:\Program Files\Sifos\PSA1200\Config\env\psa_command.txt:

{psa 192.168.221.106}

{psa_pse myPSE}

{set portList "1,1 1,2 2,1 2,2"}
{myTestProgram $portList}

When PowerShell TCL completes execution of all passed commands, it will create a short ascii text file
c:\Program Files\Sifos\PSA1200\Config\env\psa_response.txt

that will simply contain the value “DONE”. This serves as a handshake to the outside process that other commands
may be passed into PowerShell TCL. The outside, or executive process may then remove that file if it chooses to.

A special command can be passed to PowerShell TCL to end Remote Command Processing and allow it to return a
normal PowerShell interactive prompt. This command is:
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psa_echo_off

This command will enable any subsequent commands entered into the PowerShell TCL resource file to execute, such
as a possible “exit” command discuss below.

8.4.3. Returning Test and Measurement Results to Host Applications

Generally, the above method for interactive interfacing with PowerShell is best applied when the commands passed to
PowerShell are actually automated test scripts written with the PowerShell API and stored into the
...PSA1200/Contrib/ directory. These scripts should be written to collect any test data or query results, and store
those to any user-specified ASCII file for passing back to a host application outside PowerShell and Tcl/Tk. For
example:

{psa 192.168.221.106}
{myTestProgram "1,1 1,2 2,1 2,2 3,1 3,2" —file myResultsFile.txt}

PowerShell test sequencers for PSE Conformance Test Suite and PSE Multiport Test Suite provide this capability
through simple command arguments to specify test file names and locations. Those files can be ascii text files or .csv
(.xls) files that are created as those sequencers run. Sections 4.13 and 4.14 provide further information concerning the
use of the sequence and multiport commands including file handling arguments.

8.4.4. Automatically Terminating PowerShell TCL Upon Script Execution

PowerShell TCL can automatically terminate upon completion of either a Pre-Defined Batch Process or a Remote
Command Processing session. This feature is also enabled by a simple edit to the PowerShell TCL resource file:

c:\Program Files\Sifos\PSA1200\tclshrc.tcl
At the very bottom of the resource file is a header followed by the command,
exit

commented out. By removing the “#” TCL comment character, the exit command will become the final command
executed in PowerShell and the PowerShell console or session will close automatically.

If the Remote Command Processing mode is invoked via the psa_echo command discussed above, then the
command psa_echo_oTT must be passed to PowerShell TCL so that it can move on to exit the session.

#
# REMOVE “#° BELOW IF YOU WANT TCL SHELL TO TERMINATE UPON COMPLETION OF COMMANDS &
# SCRIPTS

exit

8.5. Integrated Power-over-Ethernet and Packet Transmission Testing

Popular Ethernet transmission test and load instruments are equipped with TCL-based programming and interactive
control capabilities. Since PowerShell utilizes TCL, the opportunity exists to combine libraries under a single console
and execute test scripts written to control both PowerSync Analyzers and Ethernet test equipment.

This capability gives script developers the option to generate

efficient tests that can: PM:‘ s —
e  Evaluate impact of Powered-Device emulations 2|
on transmission integrity w0
e  Evaluate impact of data transmission signals on -
PoE voltages =
e  Parallel test PoE characteristics and Data ]
Transmission characteristics in the interest of |
minimizing total test time. RN TS YA ous
| _om | .
Powered-Device emulations may take the form of various load Figure 8.14 Load Sequencing from psa_test_load

February 2, 2010 Sifos Technologies Page 77



PowerSync PL Reference Manual

changes and rapid load transient conditions. These are readily controlled utilizing PowerShell commands discussed
earlier in Section 4. During a packet transmission and capture sequence, a test script could run various scenarios of
load transients and transitions, then evaluate any negative consequences to packet transmission. The standard test
script, psa_test_load described in Sections 3.2.1 and 4.8 provides a flexible means to generate active load sequences
that can operate concurrently with a data transmission test.

The impact of data transmission on PoE bus voltage is readily analyzed using the AC Meter and/or Peak Voltage
Meter. A test script might vary packet rate and packet size looking for any evidence of signal “leakage” onto the DC
voltage rail.

Spirent’s SmartBits products are an example of a Ethernet performance tester offering a TCL API for automated script
development. The following sequence of commands may be used in a PowerShell console to integrate in the SmartLib
TCL API to PowerShell.

set smartPath "c:/Program Files/SmartBits/SmartLib"
set smartTcl "Tcl/TclFiles™
set smartComm "‘Commlib"

# Determine that Smart Lib is installed in the typical place
if { [file exists "$smartPath/$smartTcl/smartlib.tcl™] == 0 } {
return -code error "CANNOT FIND SmartLib @ /PROGRAM
FILES/SmartBits/SmartLib._."
}

# Place the Tcl DLL"s into the Comm Library if they are not already there
file copy -force "$smartPath/$smartTcl/tcletl100.dl1" "$smartPath/$smartComm"
file copy -force "$smartPath/$smartTcl/tclstruc.dll' “$smartPath/$smartComm"

cd ""$smartPath/$smartComm"
set smartVer [source "$smartPath/$smartTcl/smartlib.tcl']

A “contributed” script is available for the PowerSync Analyzer that will automatically load from the ..\Contrib
directory offering a single command to integrate SmartLib into PowerShell. When the script “psa_smartlib.tcl” is
placed into the ...\Contrib directory, simply combine environments as follows:

PSA-1,1>psa_smartlib
FRFFIIIIAXA* SmartLib TCL Enabled !
SmartBits Programming Library 5.00-85

PSA-1,1>
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