Software Requirements Specification

Plantation Productions Open Source/Open Hardware Data Acquisition System
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1 Introduction
This document is the Software Requirements Specification (SRS) for the Plantation Productions' Open Source/Open Hardware digital data acquisition system. The system software is covered under the Creative Commons (CC BY 4.0) found here:

https://creativecommons.org/licenses/by/4.0/
For the purposes of attribution, all work must be attributed to "Randall Hyde, Plantation Productions, Inc., Copyright 2018"

The Plantation Productions' digital data acquisition system consists of a series of modules (each with their own set of documentation) that provides the following functionality:

· Interface to some CPU module  (typically a SBC such as a Netburner MOD54415, Raspberry Pi 3, or Teensy 3.2, although the requirements do not limit the interface to these particular computers)

· A watchdog timer module to ensure correct system operation

· A digital input/output module accepting TTL (5V) or dry contact inputs and providing TTL outputs

· A digital input module featuring mechanical relays and pass-through to the digital I/O module

· An opto-isolation digital input interface that connects with the digital input module

· A digital output module featuring mechanical relays

· A digital output module featuring DC solid-state relays

· An analog I/O module featuring ADC and DAC components

· An analog input conditioning module that converts instrumentation analog levels (±10V) to voltage levels acceptable to the ADC module

· An analog input conditioning module that converts 4-20mA signals to voltage levels acceptable to the ADC module

· An analog output conditioning module that converts the DAC signals to instrument-level voltages (±10V)

This is not an inclusive list. Additional modules may be added to the system at a later date. Examples might include thermocouple or RTD input modules.

The CPU module will provide an interface to a general-purpose computer system (e.g., PC) via Ethernet, USB, or RS-232 serial; not all interfaces are required to support all three data transmission protocols. The system will employ the same communications protocol regardless of the physical interface.

The end result is a single well-documented and well-tested design that is applicable to the nuclear industry for data acquisition, output, and control.
1.1  System Purpose

The purpose of the system is to provide an open, flexible, digital data acquisition system that can be incorporated into nuclear reactor control systems.

1.2 Scope
The DAQ software will be produced from this specification.  

The objectives of the hardware and software development are to provide functions, status information, monitor and control hardware, communications, internal and self-test functions per the requirements that have been allocated to the DAQ system. 

1.3 Intended Audience

The intended audience of this specification is the engineering, product assurance and management personnel involved in Plantation Productions' DAQ hardware and software development.

1.4 Definitions, Acronyms and Abbreviations

1.4.1 Definitions

The definitions used herein are consistent with IEEE 610.12-1990 with the following clarifications:

	Accuracy
	The degree of agreement with the true value of the measured input, expressed as percent of reading for digital readouts. (ANSI N42.18-1980)

	Anomaly 
	Anything observed in the documentation or operation of software that deviates from expectations.  [Derived from IEEE Std 610.12-1990]

	Catastrophic event
	A catastrophic event is an event without warning from which recovery is impossible.  Catastrophic events include hardware or software failures resulting in computation and processing errors  The processor will halt or reset, based on a configuration item, after a catastrophic event.  

	Channel
	The features and capabilities associated with a detector, a sensor, or a calculated group of information.

	CPU
	Central Processing Unit; specifically, a microcomputer chip.

	Failsafe Condition
	Failsafe condition is an actuated state of the TRIGA System as the result of a catastrophic failure such as loss of power, break of circuit or device failure catastrophic event

	Handled Conditions
	Conditions that the system is designed to handle and continue processing.  These conditions include anomalies, faults and failures.  

	Hardware Requirements Specification
	A specification that documents the hardware requirements (HRS)

	Power Failure
	Power failure is the condition when AC power is outside required limits or logic power is below a low limit.

	Precision (per ANSI N42.18-80)
	The degree of agreement of repeated measurements of the same input, expressed as percent deviation from the mean reading at 95% confidence level.

	SBC
	Single-board computer

	Software Requirements Specification (SRS)
	Documentation of the essential requirements (functions, performance, design constraints, and attributes) of the software and its external interfaces.  [IEEE Std 610.12-1990] 



	System Requirements Specification (SyRS)
	A structured collection of information that embodies the requirements of the system.  [IEEE Std 1233-1998]  A specification that documents the requirements to establish a design basis and the conceptual design for a system or subsystem.  [GA-ESI]

	
	


1.4.2 Acronyms and Abbreviations 

The abbreviations listed have the following meanings where used in this specification:

	AC
	Alternating Current

	ANSI
	American National Standards Institute

	CPU
	Central Processing Unit

	Cpm
	Counts per Minute

	DAQ
	Data Acquisition (System)

	DPDT
	Double-Pole Double-Throw

	FAT
	Factory Acceptance Test

	IEEE
	Institute of Electrical and Electronic Engineers

	LED
	Light-Emitting Diode

	MTBF
	Mean Time between Failures

	NEMA
	National Electrical Manufacturers Association

	NRC
	Nuclear Regulatory Commission

	RAM
	Radiation Area Monitor

	Rms
	Root Mean Square

	SyRS
	System Requirements Specification

	Vac
	Voltage Alternating Current

	Vdc
	Voltage Direct Current

	WDT
	Watchdog Timer


1.5 Existing Solutions
Existing solutions have either been ad-hoc custom designs or have used common-off-the-shelf (COTS) devices. COTS devices have the following drawbacks:

· Support: COTS devices have a lifetime that is much shorter than a typical device installation at a nuclear reactor. Obtaining replacement parts becomes difficult after end-of-life occurs on the device.

· Proprietary: COTS devices often employ a proprietary design and/or proprietary firmware making it difficult to perform a safety analysis on such devices or ensure that the device meets system requirements.

· Communication protocol: many COTS devices use a proprietary communication protocol making it difficult to substitute a different device, should that become necessary (e.g., when a device reaches end-of-life).

Custom data acquisition designs also have drawbacks:

· Custom designs are very expensive.

· Custom designs require considerable engineering resources and time that may not be available.

· Custom designs require considerable cross-disciplinary support (e.g., software, hardware, and quality assurance); such resources may not be available at a given site.

· Custom designs are difficult to share with other sites, thus limiting the amortization of costs to a single reactor site.

1.6 Argument for an Open-Source/Open-Hardware Solution

An open-source/open-hardware digital data acquisition solution offers several advantages over COTS and custom solutions. Some of the advantages include:

· Development costs are amortized across multiple installations (versus custom designs where the expense is applied to a single site).

· Once the design exists, the number of engineering resources is reduced as most of the low-level design work has already been done.

· Open designs have a much longer lifetime that COTS designs. As parts become obsolete an open design allows minimal re-engineering to replace just the parts that are obsolete without a huge impact on the overall design.

· Open designs use an open communication protocol and underlying hardware/software design. This makes is possible to perform system analysis to ensure that the system operates properly.

One other aspect of an open design is that it must be extensible. No single data acquisition system will be suitable for all reactor sites. The number of I/O channels (analog and digital) vary greatly from site to site. Although one could adopt a "one size fits all" solution where the design implements the maximum number of I/O channels handled at any site, this may present other problems (such as size or power restrictions). A better solution is to allow a system designer to build a system from a set of I/O modules and add additional modules for larger systems (or use fewer modules for smaller systems).

1.7 Overview/Contents of the Document
The general description including product perspective, product functions, user characteristics and general constraints is included in Section 2.

The specific requirements including external interfacexe "interface" requirements, system features, performance requirements, and other requirements are included in Section 3.  The system features are specified.  For each system feature, an introduction is provided and the details for each stimulus/response are provided.

The traceability (reverse traceability) to other documents (e.g., SyRS, SRS, SDD, HTC, HTP, STC, and STD) is documented in a separate document (Excel spreadsheet).  

Section 2 contains the general description of the DAQ hardware and software.
The general description including product perspective, product functions, user characteristics and general constraints is included in this section.
Section 3 contains the specific requirements for the DAQ hardware.

The specific requirements including external interface requirements, system features, performance requirements, and other requirements are included in this section.
Section 4 contains other requirements or design goals 

These are items that are not directly hardware related (that is, that derived from hardware design elements).

1.8 Document Conventions

All system requirement tags shall take the form:

<whitespace>
[DAQ_SRS_xxx_yyy] 

<whitespace>
[DAQ_SRS_xxx_yyy.zz] 

<whitespace>
[DAQ_SRS_xxx_yyy.zz.aa] 

etc.

where "xxx" is a three-digit SyRS requirement number and "yyy" is a three- or four-digit SRS requirement number.

For SRS requirement tags, should the need arise to insert a new SRS requirement tag between two other values (e.g., add a requirement between DAQ_SRS_030_040 and DAQ_SRS_030_041) then a decimal fractional number shall be appended to the SRS tag number (e.g., DAQ_SRS_030_040.5). Any number of decimal point suffixes can be added, if needed (e.g., DAQ_SRS_030_40.05.02).

If the SRS introduces a brand-new requirement that is not based on, or related to, an SyRS requirement, then the SRS tag shall use the symbol "*" in place of the SyRS requirement number.

2 General System Description

2.1 Design Basis

The design basis for the DAQ System (or just "System") is to provide a system that can be verified to be correct as per regulatory requirements (e.g., NRC requirements).

2.2 System Context

For the purposes of this SRS, the General System Description is laid out as:
· Digital data acquisition control and communications (CPU Interface)
· Digital input (and TTL output)
· Digital output (high current)
· Analog input
· Analog output
2.2.1 Digital Data Acquisition Control and Communications (CPU Interface)

The CPU interface module shall have the following responsibilities:

· Reading data from the digital and analog input devices

· Writing data to the digital and analog output devices

· Refreshing the watchdog timer

· Communicating with a host computer via Ethernet, USB, or RS-232 serial communication
The data acquisition and output modules shall communicate with a CPU via I2C and SPI communication busses and eight digital I/O lines (all 5V logic). In theory, you can interface any CPU or SBC that provides these I/O capabilities with the data acquisition and output modules. In practice, many CPUs/SBCs require additional logic-level shifting (e.g., between 3.3V and 5V) and an I2C expansion module, so the DAQ System will normally use a CPU interface board as an interface between the SBC/CPU and the data acquisition modules.

The CPU interface board is also a good place to put the watchdog timer circuitry.

The current CPU Interface board supports the Netburner MOD54415 MOD-DEV-70 evaluation board module, the Raspberry Pi 3 (any 40-pin Raspberry Pi module should also work), or a Teensy 3.2 module (high-performance Arduino-type board). The Netburner MOD-DEV-70 is the preferred SBC as it provides a true RTOS and Ethernet support (The Raspberry Pi is not real-time and the Teensy doesn't [directly] support Ethernet).

The existing CPU interface board also provides RS-232 level-shifting circuitry for the Teensy and Raspberry Pi SBCs (the Netburner provides this capability on-board, and doesn't use the circuitry on the CPU interface board).

Finally, the CPU interface board provides headers to connect with the various I/O modules using standard ribbon cabling.

Note: The Netburner and Teensy modules provide device-type USB support. To the host computer, these USB devices look like (very high speed) serial ports. Therefore, the host computer software actually sees only two types of devices: Ethernet and Serial, even though the System communicates with the host via USB, Ethernet, or RS-232 serial. Although the Raspberry Pi 3 SBC provides USB ports, these are all USB-host ports and cannot directly connect to the host computer system.  At this time, this specification ignores any USB ports (host or device) found on the Raspberry Pi SBCs.

2.2.2 Digital Inputs
The System shall provide a minimum of 96 digital (TTL/5V) digital inputs with an expansion to more than 500 digital inputs as an option.

2.2.3 Optically Isolated Digital Inputs
The System shall provide the ability to isolate groups of digital inputs via opto-isolation. The opto-isolation circuitry will sit between the input device(s) and the digital input circuitry. The opto-isolator units shall accept voltage levels in the range 0-15V (programmable by changing a resistor) or dry contact inputs. All digital inputs shall be isolated from one another as well as from the DAQ System digital inputs.
2.2.4 Digital Outputs
The System shall provide a minimum of 12 digital outputs, expandable to at least 96 digital outputs. These digital outputs can be TTL/5V logic outputs, higher-current TTL/5V outputs (at least 50mA/output), mechanical relay outputs, solid-state relay outputs, or any combination of these three. Mechanical relay outputs will, at a minimum, support normally-open contacts; if possible, they should support normally-closed and normally-open contacts. Relays (solid-state or mechanical) should be fail-safe normally open. That is, when power is not applied or the System is not initialized, the relays should be in the "off" (open) position. This requirement does not apply to TTL outputs.  Note: the TTL output requirement can be realized by the digital input module if the digital inputs support a selectable "data direction" allowing the digital I/O bits to be programmed as either an input or an output bit. In such cases, the digital input module shall default to input on reset/power up.

2.2.5 Analog Inputs
The System shall provide a minimum of 16 single-ended or 8 double-ended (differential) analog inputs. It should be expandable to a minimum of 64 single-ended or 32 double-ended analog inputs. The ADCs should provide a minimum of 12 bits of precision (signed, two's complement value), 16-bits is preferred. At the very least, the ADC inputs should be capable of handling 0-5V; any other analog inputs must be preprocessed by analog conditioning circuitry.

2.2.6 Analog Input Conditioning

Separate (from the analog input) analog conditioning circuitry shall be capable of handling ±10V inputs and translating this to the voltage range acceptable to the ADC (e.g., 0-5V). The signal conditioning circuitry shall produce a differential output to be fed into the double-ended inputs on the ADC. 

Separate analog signal conditioning circuitry shall be capable of translating a 4-20mA signal to the voltage range acceptable by the ADC (single-ended or differential inputs).
2.2.7 Analog Outputs
The System shall provide a minimum of 4 analog outputs. It should be expandable to a minimum of 32 analog outputs. The DACs should provide a minimum of 12 bits of precision (signed, two's complement value). At the very least, the DAC inputs should be capable of producing 0-5V; any other analog inputs must be preprocessed by analog output conditioning circuitry.

2.2.8 Analog Output Conditioning

Separate (from the analog output) analog conditioning circuitry shall be capable of converting the 0-5V output from the DAC to a range more acceptable to the System. Specifically, the analog output conditioning circuitry shall produce ±5V or ±10V when fed a 0-5V signal (note that 2.5V on input shall produce 0V on output).

2.2.8.1 CPU Interface Board

The data acquisition and output modules shall communicate with a CPU via I2C and SPI communication busses and eight digital I/O lines (all 5V logic). In theory, you can interface any CPU or SBC that provides these I/O capabilities with the data acquisition and output modules. In practice, many CPUs/SBCs require additional logic-level shifting (e.g., between 3.3V and 5V) and an I2C expansion module, so the DAQ System will normally use a CPU interface board as an interface between the SBC/CPU and the data acquisition modules.

The CPU interface board is also a good place to put the watchdog timer circuitry.

The current CPU Interface board supports the Netburner MOD54415 MOD-DEV-70 evaluation board module, the Raspberry Pi 3 (any 40-pin Raspberry Pi module should also work), or a Teensy 3.2 module (high-performance Arduino-type board). The Netburner MOD-DEV-70 is the preferred SBC as it provides a true RTOS and Ethernet support (The Raspberry Pi is not real-time and the Teensy doesn't [directly] support Ethernet).

The existing CPU interface board also provides RS-232 level-shifting circuitry for the Teensy and Raspberry Pi SBCs (the Netburner provides this capability on-board, and doesn't use the circuitry on the CPU interface board).

Finally, the CPU interface board provides headers to connect with the various I/O modules using standard ribbon cabling.

2.3 I/O Scanning

The System shall periodically scan all the input devices and save the data for use by the host computer. During the scanning period, it shall also output any data received from the host computer. Note that the saved output data shall be written to the output devices (analog and digital) even if those values haven't been changed by the host computer since the last output cycle. 

The I/O scanning period shall be no less than 25 msec and no more than 100 msec.

The System shall maintain a "history list" of 40 input readings since the last I/O request from the host (at least one second of data). The list is a FIFO list; if the list overflows before the host reads the data, then the oldest readings are forgotten. Whenever the host reads the data, the System clears the list except for the most recent reading. If the inputs change in this list prior to reading the data, the System shall return data values (on an input-by-input basis) using one of the following mechanisms:

Digital:

· Most recent reading in history list

· First reading in history list

· Vote: the returned value is the largest number of zeros or ones (if there is a tie, the most recent reading wins).

· Loser: the returned value is the lesser number of zeros or ones (if there is a tie, the most recent reading wins).

· Debounce: the returned value is the longest sequence (with a minimum length specified by the host computer for the input) of a single value in the list. If no such sequence exists, the System returns the previous debounced value. If two or more sequences exist, the System returns the value of the most recent sequence).

Analog:

· Most recent reading in history list

· First reading in history list

· Minimum: smallest value in list

· Maximum: largest value in last

· Median: the middle value in a sorted version of the list

· Mean: arithmetic average of all values in the list

2.4 Analog Conditioning Adjustment
The analog conditioning circuitry (±10V to ADC input voltage) shall provide the following adjustments for each channel (typically using a potentiometer):

· Zero: sets the offset voltage for the conversion (adjusts the "zero" voltage for the analog conditioning output).

· Span: sets the gain of the analog conditioning circuitry.

· VRef: sets the voltage reference for the single-ended to double-ended conversion. Note that the double-ended ADC inputs may only support voltages in the range 0-5V. Negative voltages are converted to a double-ended signal where the actual value is represented by two voltage inputs (both in the range 0-5V, Vp and Vn) where the resulting value is computed as (Vp-Vn). The VRef input determines the value where Vp=Vn to produce a zero result. This is different from the ZERO adjustment, which sets the input voltage offset.

2.5 Host Communication 

The PPDAQ protocol is the "standard" communication protocol for the System. This protocol communicates with the host via the Ethernet, USB, or RS-232 Serial ports. This protocol is a human-readable ASCII-text protocol with each command consisting of a sequence of ASCII characters terminated by a new line sequence ("\n" – the line feed character). The exact form of the protocol appears later in this document.

2.6 System Regulatory Issues
Although the DAQ System has been designed with modern hardware and software engineering principles in mind – with an eye towards achieving approval from appropriate governmental regulatory agencies – the installing site has the ultimate responsibility for ensuring that the DAQ System meets their needs and is in compliance with whatever regulations may apply.

Although each site is responsible for achieving approval for the use of the DAQ System, the hope is that the approval process will be reduced in scope as different sites can share their experiences getting the DAQ System approved at their site.

2.7 User Characteristics
In general, there are three types of individuals who use the DAQ System: end users, technicans, and system engineers.
· System engineers are those who design the DAQ System into their particular reactor control system and are responsible for testing and verifying the proper operation of the DAQ System at their installation. 

· Technicians are those who are responsible for maintaining and calibrating the DAQ System after it is installed at their site.

· End users are reactor operators who use the DAQ System (indirectly) whenever they operate the reactor. Note that reactor operators may be blissfully unaware that the DAQ System hardware even exists. The DAQ System hardware could be replaced (it it could replace older hardware) and the end-user may not even be aware of the change.
There is no requirement that these three types of people all be different. The system engineer could also be responsible for on-going maintenance and calibration and could also be a reactor operator (end user).

3 Software Requirements
3.1 Software Requirements

3.1.1 PPDAQ Standard Control Software

3.1.1.1 PPDAQ Standard Software Platform 
1: [DAQ_SRS_700_000]

The PPDAQ software shall run on a Netburner MOD45515 MOD-70 evaluation board connected to a DAQIF interface board.

3.1.1.2 PPDAQ Communications Protocol – RS-232
2: [DAQ_SRS_701_000]

The PPDAQ software shall accept commands from a host computer via the UART1 RS-232 serial port on the Netburner MOD45515 MOD-70 evaluation board.

3.1.1.3 PPDAQ RS-232 Enabled
3: [DAQ_SRS_702_000]

The PPDAQ software shall activate the RS-232 communications protocol if DIP switch #1 on the Netburner MOD45515 MOD-70 evaluation board is set to the on position.

3.1.1.4 PPDAQ RS-232 Task
4: [DAQ_SRS_702_001]

The PPDAQ software shall run a separate process to handle RS-232 commands if serial commands are enabled.

3.1.1.5 PPDAQ RS-232 Task Priority
5: [DAQ_SRS_702_002]

The serial task (process) shall run at a lower priority than the USB and Ethernet protocol tasks.

3.1.1.6 PPDAQ RS-232 Disabled
6: [DAQ_SRS_703_000]

The PPDAQ software shall not activate the RS-232 communications protocol if DIP switch #1 on the Netburner MOD45515 MOD-70 evaluation board is set to the off position.

3.1.1.7 PPDAQ RS-232 Task not Initialized
7: [DAQ_SRS_703_001]

The PPDAQ software shall not start the RS-232 serial task running if the serial protocol is disabled.

3.1.1.8 PPDAQ Communications Protocol – USB
8: [DAQ_SRS_704_000]

The PPDAQ software shall accept commands from a host computer via the USB port on the Netburner MOD45515 MOD-70 evaluation board.

3.1.1.9 PPDAQ USB Enabled
9: [DAQ_SRS_705_000]

The PPDAQ software shall activate the USB communications protocol if DIP switch #2 on the Netburner MOD45515 MOD-70 evaluation board is set to the on position.

3.1.1.10 PPDAQ USB Task
10: [DAQ_SRS_705_001]

The PPDAQ software shall start a separate task running for the USB protocol if the USB communications protocol is enabled.

3.1.1.11 PPDAQ USB Task Priority
11: [DAQ_SRS_705_002]

The USB task shall have a higher priority than the Ethernet and Serial protocol tasks.

3.1.1.12 PPDAQ USB Disabled
12: [DAQ_SRS_706_000]

The PPDAQ software shall not activate the USB communications protocol if DIP switch #2 on the Netburner MOD45515 MOD-70 evaluation board is set to the off position.

Note: to the PPDAQ software, the Netburner MOD45515 MOD-70 evaluation board USB port appears as a serial/COM port.

3.1.1.13 PPDAQ USB Task not Started
13: [DAQ_SRS_706_001]

The PPDAQ software shall not start the USB task if DIP switch #2 on the Netburner MOD45515 MOD-70 evaluation board is set to the off position.

3.1.1.14 PPDAQ Communications Protocol – Ethernet
14: [DAQ_SRS_707_000]

The PPDAQ software shall accept commands from a host computer via the Ethernet port on the Netburner MOD45515 MOD-70 evaluation board.

3.1.1.15 PPDAQ Ethernet IP Address
15: [DAQ_SRS_708_000]

The PPDAQ software shall set the Ethernet IP address to a value in the range 192.168.2.70-192.168.2.73 based on DIP switch 5-6 settings on the Netburner.

3.1.1.16 PPDAQ Ethernet IP Address 192.168.2.70
16: [DAQ_SRS_709_000]

The PPDAQ software shall set the Ethernet IP address to 192.168.2.70 if the Netburner dip switches 5-6 are set to (off, off).

3.1.1.17 PPDAQ Ethernet IP Address 192.168.2.71
17: [DAQ_SRS_710_000]

The PPDAQ software shall set the Ethernet IP address to 192.168.2.71 if the Netburner dip switches 5-6 are set to (on, off).

3.1.1.18 PPDAQ Ethernet IP Address 192.168.2.72
18: [DAQ_SRS_711_000]

The PPDAQ software shall set the Ethernet IP address to 192.168.2.72 if the Netburner dip switches 5-6 are set to (off, on).

3.1.1.19 PPDAQ Ethernet IP Address 192.168.2.73
19: [DAQ_SRS_712_000]

The PPDAQ software shall set the Ethernet IP address to 192.168.2.73 if the Netburner dip switches 5-6are set to (on, on).

3.1.1.20 PPDAQ Ethernet Enabled
20: [DAQ_SRS_716_000]

The PPDAQ software shall enable Ethernet operation if the Netburner DIP switch 3 is in the on position.

3.1.1.21 PPDAQ Ethernet Disabled
21: [DAQ_SRS_716.5_000]

The PPDAQ software shall disable Ethernet operation if the Netburner DIP switch 3 is in the off position.

3.1.1.22 PPDAQ Ethernet Task
22: [DAQ_SRS_716_001]

The Ethernet listening task shall be started if Ethernet communications are enabled.

3.1.1.23 PPDAQ Ethernet Task Priority
23: [DAQ_SRS_716_002]

The  Ethernet listening task shall have a priority lower than the USB task but higher than the serial task.

3.1.1.24 PPDAQ Ethernet Port
24: [DAQ_SRS_717_000]

The PPDAQ software shall communicate via Ethernet using socket port 0x5050 (decimal 20560, "PP", for "Plantation Productions").

3.1.1.25 PPDAQ Ethernet Multiple Clients enabled
25: [DAQ_SRS_718_000]

The PPDAQ software shall allow up to 5 Ethernet clients if the Netburner DIP switch #4 is set to the on position.

3.1.1.26 PPDAQ Ethernet Multiple Clients Disabled
26: [DAQ_SRS_718_001]

The PPDAQ software shall only a single Ethernet client if the Netburner DIP switch #4 is set to the off position.

3.1.1.27 PPDAQ Unit Test Mode Enabled
27: [DAQ_SRS_719_000]

The PPDAQ software shall operate in a special "unit test" mode if the Netburner dip switch #7 is set to the on position.

Note: functionality of the "unit test" mode is left undefined by these requirements; only that it exists and can be turned on/off is of interest here.

3.1.1.28 PPDAQ Unit Test Mode Disabled
28: [DAQ_SRS_720_000]

The PPDAQ software shall operate in the normal (non-test) mode if the Netburner dip switch #7 is set to the off position.

3.1.1.29 PPDAQ Unit Test Mode I/O
29: [DAQ_SRS_721_000]

The PPDAQ software shall utilize the UART0 serial port on the Netburner MOD45515 MOD-70 evaluation board for unit test communication unless USB commands are enabled (USB commands share the same serial port [UART0] as the test mode output).

3.1.1.30 PPDAQ Debug Mode Enabled
30: [DAQ_SRS_721_001]

The PPDAQ software shall operate in a special "debug" mode if the Netburner dip switch #8 is set to the on position and USB (dip sw #2) is not enabled.

3.1.1.31 PPDAQ Debug Mode Disabled
31: [DAQ_SRS_721_002]

The PPDAQ software shall operate in the normal (non-debug) mode if the Netburner dip switch #8 is set to the off position.

3.1.1.32 PPDAQ Debug Mode I/O
32: [DAQ_SRS_721_003]

The PPDAQ software shall utilize the UART0 serial port on the Netburner MOD45515 MOD-70 evaluation board for debug communication.

3.1.1.33 PPDAQ Read DIP Switches
33: [DAQ_SRS_723_000]

The PPDAQ software shall allow the host software to read the current state of the DIP switches on the Netburner MOD45515 MOD-70 evaluation board.

3.1.1.34 PPDAQ Event Log
34: [DAQ_SRS_724_000]

The PPDAQ software shall write event log entries to the Netburner MOD45515 MOD-70 evaluation board UART0 RS-232 serial port.

3.1.1.35 PPDAQ Command Protocol
35: [DAQ_SRS_725_000]

The PPDAQ software shall wait for a command from the host, process that command, and respond to the host.

Note: the PPDAQ software is strictly command-driven. It does not initiate and communication on its own, it only responds to commands sent from the host system.

3.1.1.36 PPDAQ Command Source #1
36: [DAQ_SRS_726_000]

The PPDAQ software shall accept commands from the UART1 serial port on the Netburner MOD45515 MOD-70 evaluation board if serial communications are enabled.

3.1.1.37 PPDAQ Command Source #2
37: [DAQ_SRS_727_000]

The PPDAQ software shall accept commands from the USB port on the Netburner MOD45515 MOD-70 evaluation board if USB communications are enabled.

3.1.1.38 PPDAQ Command Source #3
38: [DAQ_SRS_728_000]

The PPDAQ software shall accept commands from the Ethernet port on the Netburner MOD45515 MOD-70 evaluation board if Ethernet communications are enabled.

3.1.1.39 PPDAQ Command Format
39: [DAQ_SRS_729_000]

The PPDAQ software shall processing commands consisting of lines of ASCII text terminated by a new-line character ('\n', 0xA, line-feed). An optional carriage return ("\r", 0xD) may precede the line feed.

3.1.1.40 PPDAQ Command Syntax
40: [DAQ_SRS_730_000]

The PPDAQ command syntax shall take the following basic form:


<command>  <subcommand> <arguments>

Note: the syntax for the arguments depends on the particular command. Some commands may not allow any arguments or even subcommands, some may require a fixed number of arguments, some may allow a variable number of arguments. Whitespace (spaces or tabs) must separate commands from arguments and arguments from one another.

3.1.1.41 PPDAQ Command Case Insensitive
41: [DAQ_SRS_731_000]

PPDAQ commands shall be case insensitive.

Note: all examples in this document will use lower case alphabetic characters. This does not imply that lower case is required.

3.1.1.42 PPDAQ Whitespace Ignored
42: [DAQ_SRS_732_000]

PPDAQ commands shall allow zero or more white space characters (spaces and tabs) around any command or argument.

3.1.1.43 PPDAQ Maximum Ethernet Connections #1
43: [DAQ_SRS_737_000]

The PPDAQ software shall only recognize a single connection on the Ethernet port if the Netburner DIP switch #4 is in the off position. 

3.1.1.44 PPDAQ Maximum Ethernet Connections #2
44: [DAQ_SRS_738_000]

The PPDAQ software shall only recognize up to five connections on the Ethernet port if the Netburner DIP switch #4 is in the on position. 

3.1.1.45 PPDAQ Ethernet Command Processing Tasks
45: [DAQ_SRS_738_001]

The PPDAQ software shall start a new process to handle command processing for each connection.

3.1.1.46 PPDAQ Ethernet Command Task Priorities
46: [DAQ_SRS_738_002]

The PPDAQ command processing tasks shall each have a different priority that is higher than the priority of the Ethernet listening task and less than the priority of the USB command task.

3.1.1.47 PPDAQ Watchdog Refresh While Running
47: [DAQ_SRS_742_000]

The PPDAQ software, the PPDAQ software shall refresh the DAQIF watchdog timer with a period of less than two seconds.

3.1.1.48 PPDAQ Timestamp Command Syntax
48: [DAQ_SRS_*_001]

The PPDAQ timestamp command shall take the following form:

timestamp\n

3.1.1.49 PPDAQ Timestamp Command Response
49: [DAQ_SRS_*_002]

The PPDAQ timestamp command shall return the following response:

timestamp xxxx\n

where xxxx is a 32-bit unsigned integer that increases by one (except for 32-bit wraparound) every 25 to 100 msec.
3.1.1.50 PPDAQ Reset Command Syntax
50: [DAQ_SRS_744_000]

The PPDAQ reset command shall take the following form:

reset\n

3.1.1.51 PPDAQ Reset Pulse Operation
 [DAQ_SRS_744_001]

The PPDAQ reset command shall  send a 350msec pulse on the DAQ reset line. 

In the existing design, a reset pulse will:

· Reset the watchdog timeout latch

· Reset all the MCP23S17 I/O expansion chips on the PPDIO96 boards (see the MCP23S17 data sheet for the implications of a reset).

· Clear all the PPSSR-16 and PPRELAY-12 output bits (set the relays to the open/fail-safe condition).

3.1.1.52 PPDAQ Reset Command Operation
51: [DAQ_SRS_744_002]

The PPDAQ reset command shall modify the in-memory objects (for any PPRelay-12, and PPSSR-16 boards) to reflect the state of the hardware after a reset command.

3.1.1.53 PPDAQ Reset Command Operation, PPDIO96
52: [DAQ_SRS_744_003]

The PPDAQ reset command shall reprogram all installed PPDIO96 boards to the initial state (configured after initialization). This includes the following state:

· All historical information is reset (no queued information).

· No pullup resistors activated

· Direction is input

· Polarity is active high

· Filter is “most recent”

· No debouncing

3.1.1.54 PPDAQ Version Command Syntax
53: [DAQ_SRS_745_000]

The PPDAQ version command shall take the following form:

version\n

3.1.1.55 PPDAQ Reset Response
54: [DAQ_SRS_746_000]

The PPDAQ software shall respond to the reset command by returning the command line sent to it.

3.1.1.56 PPDAQ Version Response
55: [DAQ_SRS_747_000]

The PPDAQ version command shall return a string of the form:

PPDAQ:xx.yy\n

Where "xx" is a major version number and "yy" is a minor version number.

3.1.1.57 PPDAQ Echo Command Syntax
56: [DAQ_SRS_748_000]

The PPDAQ echo command shall take the following form:

echo\n

3.1.1.58 PPDAQ Echo Response
57: [DAQ_SRS_749_000]

The PPDAQ software shall respond to the echo command by returning the command line sent to it.

Note: main use of the echo command is to provide a "cleanup" command. If the command processor gets out of sync, sending an echo command and then waiting until you retrieve the corresponding echo can clean up the communication channel. 

3.1.1.59 PPDAQ Help Command Syntax
58: [DAQ_SRS_750_000]

The PPDAQ help command shall take the following form:

help\n

3.1.1.60 PPDAQ Help Response
59: [DAQ_SRS_751_000]

The PPDAQ software shall respond to the help command by returning a string containing several lines of text containing a help message (contents of the help message is undefined by the requirements, to be determined later).

Note: the help command is intended for interactive usage via a terminal program, not by host software. Largely, it is intended for system testing and debugging purposes.

3.1.1.61 PPDAQ PPDIO96/PPDI48 Support

3.1.1.61.1 PPDAQ PPDIO96/PPDI48 Board Count 
60: [DAQ_SRS_752_000]

The PPDAQ software shall support 0 to 6 PPDIO96 boards.

3.1.1.61.2 PPDAQ PPDIO96/PPDI48 Slot Positions 
61: [DAQ_SRS_752.1_000]

The PPDAQ software shall track the presence of installed/configured PPDIO96/PPDI48 boards using a six-element array of integers with each element containing a special value (ppdio96BoardType_c for PPDIO96 and ppdi48BoardType_c for PPDI48) denoting the presence of of a PPDIO96/PPDI48 board in that slot position. (See SLOTS command to see how the PPDAQ software specifies the contents of this array).

3.1.1.61.3 PPDAQ PPDIO96 Bank Data Direction
62: [DAQ_SRS_753_000]

The PPDAQ software shall allow individual banks (12 I/O lines) to be programmed as input or output.

3.1.1.61.4 PPDAQ PPDIO96 Default Bank Data Direction
63: [DAQ_SRS_754_000]

The PPDAQ software shall default all PPDIO96 banks to input devices.

3.1.1.61.5 PPDAQ PPDIO96 Polarity Support 
64: [DAQ_SRS_757_000]

The PPDAQ software shall support programming the input polarity of individual input bits on the PPDIO96.

3.1.1.61.6 PPDAQ PPDIO96 Polarity Programming 
65: [DAQ_SRS_757_001]

The PPDAQ software shall return the bit as read if the corresponding polarity value is zero. It shall return the bit's value inverted if the polarity value is one.

3.1.1.61.7 PPDAQ PPDIO96 Polarity on MCP32S17 
66: [DAQ_SRS_757_002]

The PPDAQ software shall program the mcp23s17 GPIO IC's polarity register to control the polarity value.

3.1.1.61.8 PPDAQ PPDIO96 Pullup Support 
67: [DAQ_SRS_758_000]

The PPDAQ software shall support activating or deactivating the programmable pull-up resistors on the MCP23s17.

3.1.1.61.9 PPDAQ PPDIO96 Pullup Support #2 
68: [DAQ_SRS_759_000]

The PPDAQ software shall support activating pull-up resistors for individual input bits on the PPDIO96.

3.1.1.61.10 PPDAQ PPDIO96 Pullup Support #3 
69: [DAQ_SRS_759_001]

The PPDAQ software shall program the mcp23s17 GPIO IC's pullup register to turn on/off the pullup resistors.

3.1.1.61.11 PPDAQ PPDIO96 Polling Rate 
70: [DAQ_SRS_760_000]

The PPDAQ software shall read all the digital inputs (on all PPDIO96 boards)  every 25-100 msec (20-40 Hz).

3.1.1.61.12 PPDAQ PPDIO96 Input FIFO 
71: [DAQ_SRS_761_000]

The PPDAQ software shall maintain a 40-entry FIFO history list for each bit read from the PPDIO96.

3.1.1.61.13 PPDAQ PPDIO96 Input FIFO Clear 
72: [DAQ_SRS_762_000]

The PPDAQ software shall clear (empty) the PPDIO96 FIFO history list after the host computer reads the data.

3.1.1.61.14 PPDAQ PPDIO96 Input FIFO Clear #2 
73: [DAQ_SRS_762_001]

The PPDAQ software shall set a flag to clear the FIFO history list on the next read of the hardware; this will preserve the current readings in case the host system makes two consecutive readings prior to a 25-100 msec hardware read operation.

3.1.1.61.15 PPDAQ PPDIO96 Input FIFO Overflow 
74: [DAQ_SRS_763_000]

The PPDAQ software shall only keep the last 40 readings in the FIFO queue while waiting for the host to read the data.  If more than 40 readings are taken while waiting for a host request, the PPDAQ software shall delete the oldest (greater than 40 readings) entries.

3.1.1.61.16 PPDAQ PPDIO96 Input FIFO Filtering 
75: [DAQ_SRS_764_000]

The PPDAQ software shall allow five different filtering options on PPDIO96 input data:

76: [DAQ_SRS_765_000]

· Most recent reading in history list (last value read from the PPDIO96)


77: [DAQ_SRS_766_000]

· First reading in history list (typically the first element read after the last host data request)


78: [DAQ_SRS_767_000]

· Vote: the returned value is the largest number of zeros or ones (if there is a tie, the most recent reading wins).


79: [DAQ_SRS_768_000]

· Loser: the returned value is the lesser number of zeros or ones (if there is a tie, the most recent reading wins).


80: [DAQ_SRS_769_000]

· Debounce: the returned value is the first sequence, looking backwards in the list, with a minimum length specified by the host computer. If no such sequence exists, the System returns the previous debounced value. 

Note: debounce times are multiples of the polling rate (i.e., 25-100 msec).

3.1.1.61.17 PPDAQ PPDIO96 Setting Filtering 
81: [DAQ_SRS_770_000]

The PPDAQ software shall allow the host system to set the input filtering for individual bits.

Note: filtering is specified by (board, bank, bit, filter_type) where filter type is

· 0: Most recent reading

· 1: First reading in history list

· 2: Vote

· 3: Loser

· 4: Debounce

3.1.1.61.18 PPDAQ PPDIO96 Debounce Time Selection 
82: [DAQ_SRS_771_000]

The PPDAQ software shall allow the host to set the debounce time for a given input bit that uses debounce filtering.

3.1.1.61.19 PPDAQ PPDIO96 Debounce Time Units 
83: [DAQ_SRS_771_001]

Debounce time is set by (board, bank, bit, time) where time is the number of 25-100 msec time periods for the debounce operation.

3.1.1.61.20 PPDAQ PPDIO96 Saving Debounce Time
84: [DAQ_SRS_771_002]

If the specified bit is not "debounce" filtering type, the system shall save the debounce time and use it as the debounce value when the bit is switched to debounce filtering.

3.1.1.61.21 PPDAQ PPDIO96 Default Debounce Time
85: [DAQ_SRS_772_000]

The PPDAQ software shall use one polling period (25-100 msec) as the default debounce time.

3.1.1.61.22 PPDAQ PPDIO96 Maximum Debounce Time
86: [DAQ_SRS_773_000]

The PPDAQ software shall limit the debounce time to 40 polling cycles (1 sec).

3.1.1.61.23 PPDAQ PPDIO96 Debounce Time out of Range
87: [DAQ_SRS_773_001]

If the host software specifies a debounce time outside the range 1-40, the PPDAQ software shall report a range error.

3.1.1.61.24 PPDAQ PPDIO96 Read Debounce Time
88: [DAQ_SRS_774_000]

The PPDAQ software shall allow the host computer to read the debounce time for a particular bit. (see section 3.1.1.57.41.63)

3.1.1.61.25 PPDAQ PPDIO96 Read Bit 
89: [DAQ_SRS_775_000]

The PPDAQ software shall allow the host to read a particular bit from the PPDIO96 (see section 3.1.1.57.41.74)

3.1.1.61.26 PPDAQ PPDIO96 Read Bit (from internal memory)
90: [DAQ_SRS_775_001]

The read bit operation shall read its data from internal PPDAQ memory, it doesn't force the system to read the actual hardware bits.

3.1.1.61.27 PPDAQ PPDIO96 Read Bit (Most Recent)
91: [DAQ_SRS_775_002]

If the filter mode for a bit being read is "most recent" then the system shall return the last entry in that bit's history list.

3.1.1.61.28 PPDAQ PPDIO96 Read Bit (First Input)
92: [DAQ_SRS_775_003]

If the filter mode for a bit being read is "First Input" then the system shall return the first entry in that bit's history list.

3.1.1.61.29 PPDAQ PPDIO96 Read Bit (Vote)
93: [DAQ_SRS_775_004]

If the filter mode for a bit being read is "Vote" then the system shall return value (0 or 1) that has the largest number of entries in the history list. If there are an equal number of readings, the software shall return the most recent reading.

3.1.1.61.30 PPDAQ PPDIO96 Read Bit (Loser)
94: [DAQ_SRS_775_005]

If the filter mode for a bit being read is "Loser" then the system shall return value (0 or 1) that has the fewest number of entries in the history list. If there are an equal number of readings, the software shall return the most recent reading.

3.1.1.61.31 PPDAQ PPDIO96 Read Bit (Debounce)
95: [DAQ_SRS_775_006]

If the filter mode for a bit being read is "Debounce" then the system shall search backwards in the history list to find the first bit string containing at least "debounce count" zeros or ones.

3.1.1.61.32 PPDAQ PPDIO96 Read Bit (Programmed as Output)
96: [DAQ_SRS_775_007]

If specified bit is an output bit, the software shall return zero when reading that bit.

3.1.1.61.33 PPDAQ PPDIO96 Read Bank
97: [DAQ_SRS_776_000]

The PPDAQ software shall allow the host to read a particular bank (12 bits) from the PPDIO96 (see section 3.1.1.57.41.73).

3.1.1.61.34 PPDAQ PPDIO96 Read Bank Operation
98: [DAQ_SRS_776_001]

The PPDAQ software shall read a bank of bits by reading each bit individually using the read bit operation (with respect to reading from memory, applying filters, and attempting to read bits programmed as outputs).

3.1.1.61.35 PPDAQ PPDIO96 Write Bit 
99: [DAQ_SRS_779_000]

The PPDAQ software shall allow the host to write a particular bit to the PPDIO96 (see section 3.1.1.57.41.90).

3.1.1.61.36 PPDAQ PPDIO96 Write Bit (to internal memory)
100: [DAQ_SRS_779_001]

The write bit operation shall write its data to internal PPDAQ memory, it doesn't force the system to read the actual hardware bits.

3.1.1.61.37 PPDAQ PPDIO96 Write Bits to Hardware
101: [DAQ_SRS_779_002]

The system shall write all the (output) bit data to hardware on the next polling period (every 25-100 msec).

3.1.1.61.38 PPDAQ PPDIO96 Write Bit (Attempt to write bit programmed as read)
102: [DAQ_SRS_779_003]

If a particular bit is programmed as an input bit, the PPDAQ software shall ignore the write operation.

3.1.1.61.39 PPDAQ PPDIO96 Write Bank
103: [DAQ_SRS_780_000]

The PPDAQ software shall allow the host to write a particular bank (12 bits) on the PPDIO96 (see section 3.1.1.57.41.89).

3.1.1.61.40 PPDAQ PPDIO96 Write Bank (to internal memory)
104: [DAQ_SRS_780_001]

The write bank operation shall write its data to internal PPDAQ memory, it doesn't force the system to read the actual hardware bits.

3.1.1.61.41 PPDAQ PPDIO96 Write Bank (Attempt to write bank programmed as read)
105: [DAQ_SRS_780_002]

If a particular bank is programmed as an input, the PPDAQ software shall ignore the write operation.

3.1.1.61.42 PPDAQ PPDIO96/PPDI48-Specific Commands

106: [DAQ_SRS_783_000]

The PPDAQ commands specific to the PPDIO96 board shall use the following syntax:


ppdio <command> <optional arguments> \n

Note: PPDIO commands follow the requirements specified in [DAQ_SRS_730_000], [DAQ_SRS_731_000], and [DAQ_SRS_732_000].

3.1.1.61.42.1 PPDIO96 Boards Command
107: [DAQ_SRS_784_000]

The PPDIO boards command shall accept the following syntax:


ppdio boards boards
where boards is an integer in the range 0-6 specifying the number of installed PPDIO96 boards.

3.1.1.61.42.2 PPDIO96 Boards Response #1
108: [DAQ_SRS_785_000]

The PPDIO boards command shall return the command line as its response if the command is valid.

3.1.1.61.42.3 PPDIO96 Boards Response #2
109: [DAQ_SRS_786_000]

The PPDIO boards command shall return "Error: range: command_line" if the boards argument is outside the range 0-6.

3.1.1.61.42.4 PPDIO96 Boards Response #3
110: [DAQ_SRS_787_000]

The PPDIO boards command shall return "Error: syntax: command_line" if the command is otherwise syntactically incorrect.

3.1.1.61.42.5 PPDIO96 Boards Command #2
111: [DAQ_SRS_787.5_000]

The PPDIO boards command shall accept the following syntax:


ppdio boards

Note that this command has no arguments.

3.1.1.61.42.6 PPDIO96 Boards #2 Response
112: [DAQ_SRS_787.6_000]

The PPDIO boards command, with no arguments, shall return the following response:


ppdio boards: x

where x is the number of PPDIO96 boards currently programmed into the system (that is, the number of boards specified by the last "ppdio boards <boards>" command that had the numeric argument).

3.1.1.61.42.7 PPDIO96 SLOTS Command

113: [DAQ_SRS_784.1_000]

The PPDIO slots command shall accept the following syntax:


ppdio slots x x x x x x
where x is either 0 (no board installed), 1 (ppdio96BoardType_c), or 2 (ppdi48BoardType_c) and indicates whether a PPDIO96 or PPDI48 board is present at board select 1, 2, …, 6 (BS1-BS6, respectively).

3.1.1.61.42.8 PPDIO96 SLOTS Response #1

114: [DAQ_SRS_785.1_000]

The PPDIO slots command shall return the command line as its response if the command is valid.

3.1.1.61.42.9 PPDIO96 SLOTS Response #2

115: [DAQ_SRS_786.1_000]

The PPDIO slots command shall return "Error:range:command_line" if any of the x arguments are outside the range 0-1.

3.1.1.61.42.10 PPDIO96 SLOTS Response #3
116: [DAQ_SRS_787.2_000]

The PPDIO slots command shall return "Error:syntax:command_line" if there are not six numeric arguments after the slots keyword or the command is otherwise incorrect.

3.1.1.61.42.11 PPDIO96 SLOTS Command #2
117: [DAQ_SRS_787.3_000]

The PPDIO slots command shall accept the following syntax:


ppdio slots

3.1.1.61.42.12 PPDIO96 SLOTS Response #4
118: [DAQ_SRS_787.4_000]

The “PPDIO slots” command, with no arguments, shall return the following response:


ppdio slots x x x x x x

where x is 0 or 1 depending on whether a PPDIO96 board was registered in that slot.

3.1.1.61.42.13 PPDIO96 DIR Command
119: [DAQ_SRS_788_000]

The PPDIO data direction (dir) command shall accept the following syntax:


ppdio dir board bank io
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, and io is either 0 (inputs) or 1 (outputs).

3.1.1.61.42.14 PPDIO96 Default Data Direction
120: [DAQ_SRS_789_000]

The system shall default to all input bits on the PPDIO96.

3.1.1.61.42.15 PPDIO96 Bad Type Response
121: [DAQ_SRS_789_001]

If the "ppdio dir board bank io" command specifies a board value whose slot entry is not a PPDIO96 type, then the system shall return the following response:

Error: type(n): command line \n 

Where n is the actual device type required in the specified slot (board position).

3.1.1.61.42.16 PPDIO96 DIR Response #1
122: [DAQ_SRS_790_000]

If the "ppdio dir board bank io" command is syntactically correct, then the software shall return the command line as the response.

3.1.1.61.42.17 PPDIO96 DIR Response #1a
123: [DAQ_SRS_790_001]

If the "ppdio dir board bank 0" command is syntactically correct, then the software shall set the (board, bank) direction to input.

3.1.1.61.42.18 PPDIO96 DIR Response #1b
124: [DAQ_SRS_790_002]

If the "ppdio dir board bank 1" command is syntactically correct, then the software shall set the (board, bank) direction to output.

3.1.1.61.42.19 PPDIO96 DIR Response #2
125: [DAQ_SRS_791_000]

If the "ppdio dir board bank io" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.61.42.20 PPDIO96 DIR Response #3
126: [DAQ_SRS_792_000]

If the "ppdio dir board bank io" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.21 PPDIO96 DIR Response #4
127: [DAQ_SRS_793_000]

If the "ppdio dir board bank io" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.22 PPDIO96 DIR Response #5
128: [DAQ_SRS_794_000]

If the "ppdio dir board bank io" contains an io value that is out of range (not zero or one), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.23 PPDIO96 DIR Command #2
129: [DAQ_SRS_794.5_000]

The PPDIO data direction (dir) command shall accept the following syntax:


ppdio dir board bank
where board is a board number in the range 1..6 and bank is a bank number in the range 0..7.

3.1.1.61.42.24 PPDIO96 DIR #2 Response
130: [DAQ_SRS_794.6_000]

If the "ppdio dir board bank" command is syntactically correct, then the software shall return "ppdio dir: io" as the response, where io is the current data direction programmed for that bank (0 or 1).

3.1.1.61.42.25 PPDIO96 PULLUP Command
131: [DAQ_SRS_795_000]

The PPDIO pull-up resistor (pullup) command shall accept the following syntax:


ppdio pullup board bank bit pullup
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, bit is a hexadecimal number in the range 0..B, and pulllup is either 0 (no pullup) or 1 (insert pullup resistor).

3.1.1.61.42.26 PPDIO96 PULLUP Bad Type Response
132: [DAQ_SRS_795_001]

If the "ppdio pullup board bank bit pullup" command specifies a board value whose slot entry is not a PPDIO96 type, then the system shall return the following response:


Error: type(n): command line \n 

Where n is the actual device type required in the specified slot (board position).
3.1.1.61.42.27 PPDIO96 Default Pullup Resistor State
133: [DAQ_SRS_796_000]

The system shall default to no pull-up resistors for all PPDIO96 input bits.

3.1.1.61.42.28 PPDIO96 PULLUP Response #1a
134: [DAQ_SRS_797_000]

If the "ppdio pullup board bank bit 0" command is syntactically correct, then the software shall return the command line as the response and turn off the specified pullup resistor.

3.1.1.61.42.29 PPDIO96 PULLUP Response #1b
135: [DAQ_SRS_797_001]

If the "ppdio pullup board bank bit 1" command is syntactically correct, then the software shall return the command line as the response and turn on the specified pullup resistor.

3.1.1.61.42.30 PPDIO96 PULLUP Response #2
136: [DAQ_SRS_798_000]

If the "ppdio pullup board bank bit pullup" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.61.42.31 PPDIO96 PULLUP Response #3
137: [DAQ_SRS_799_000]

If the "ppdio pullup board bank bit pullup" contains a board value that is out of range (0 or a value greater than the number of previously specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.32 PPDIO96 PULLUP Response #4
138: [DAQ_SRS_800_000]

If the "ppdio pullup board bank bit pullup" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.33 PPDIO96 PULLUP Response #5
139: [DAQ_SRS_801_000]

If the "ppdio pullup board bank bit pullup" contains a bit value that is out of range (not in 0..B), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.34 PPDIO96 PULLUP Response #6
140: [DAQ_SRS_801_001]

If the "ppdio pullup board bank bit pullup" contains a pullup value that is out of range (not in 0..1), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.35 PPDIO96 PULLUP Command #2
141: [DAQ_SRS_801.5_000]

The PPDIO pull-up resistor (pullup) command shall accept the following syntax:


ppdio pullup board bank value 
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, and value is a hexadecimal number in the range 0..FFF.

3.1.1.61.42.36 PPDIO96 PULLUP #2 Response #1a
142: [DAQ_SRS_801.6_000]

If the "ppdio pullup board bank value" command is syntactically correct, then the software shall return the command line as the response. 

3.1.1.61.42.37 PPDIO96 PULLUP #2 Response #1b
143: [DAQ_SRS_801.6_000.5]

If the "ppdio pullup board bank value" command is syntactically correct, then the software shall set the pullup resistors based on the value argument (value is 12 bits, one bit for each pullup resistor in the bank).

3.1.1.61.42.38 PPDIO96 PULLUP #2 Response #2
144: [DAQ_SRS_801.6_001]

If the "ppdio pullup board bank value" contains a board value that is out of range (0 or a value greater than the number of previously specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.39 PPDIO96 PULLUP #2 Response #3
145: [DAQ_SRS_801.6_002]

If the "ppdio pullup board bank value" contains a bank value that is out of range (0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.40 PPDIO96 PULLUP #2 Response #4
146: [DAQ_SRS_801.6_003]

If the "ppdio pullup board bank value" contains a value value that is out of range (0..fff), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.41 PPDIO96 PULLUP Command #3
147: [DAQ_SRS_801.7_000]

The PPDIO pull-up resistor (pullup) command shall accept the following syntax:


ppdio pullup board bank 
where board is a board number in the range 1..6 and bank is a bank number in the range 0..7.

3.1.1.61.42.42 PPDIO96 PULLUP #3 Response #1
148: [DAQ_SRS_801.8_000]

If the "ppdio pullup board bank " command is syntactically correct, then the software shall return "ppdio pul: xxx" as the response (where 'xxx' is the 12-bit hexadecimal representation of the pullup resistor setting). 

3.1.1.61.42.43 PPDIO96 PULLUP #3 Response #2
149: [DAQ_SRS_801.8_001]

If the "ppdio pullup board bank" contains a board value that is out of range (0 or a value greater than the number of previously specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.44 PPDIO96 PULLUP #3 Response #3
150: [DAQ_SRS_801.8_002]

If the "ppdio pullup board bank" contains a bank value that is out of range (0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.45 PPDIO96 PULLUP Command #4
151: [DAQ_SRS_801.9_000]

The PPDIO pull-up resistor (pullup) command shall accept the following syntax:


ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7  
where board is a board number in the range 1..6 and pun is a value in the range 0..FFF.

3.1.1.61.42.46 PPDIO96 PULLUP #4 Response #1
152: [DAQ_SRS_801.9_001]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command is syntactically correct, then the software shall return the command line as the response.

3.1.1.61.42.47 PPDIO96 PULLUP #4 Response #2
153: [DAQ_SRS_801.9_002]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a board value that is out of range (0 or a value greater than the number of previously specified boards), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.48 PPDIO96 PULLUP #4 Response #3
154: [DAQ_SRS_801.9_003]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu0 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.49 PPDIO96 PULLUP #4 Response #4
155: [DAQ_SRS_801.9_004]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu1 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.50 PPDIO96 PULLUP #4 Response #5
156: [DAQ_SRS_801.9_005]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu2 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.51 PPDIO96 PULLUP #4 Response #6
157: [DAQ_SRS_801.9_006]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu3 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.52 PPDIO96 PULLUP #4 Response #7
158: [DAQ_SRS_801.9_007]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu4 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.53 PPDIO96 PULLUP #4 Response #8
159: [DAQ_SRS_801.9_008]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu5 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.54 PPDIO96 PULLUP #4 Response #9
160: [DAQ_SRS_801.9_009]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu6 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.55 PPDIO96 PULLUP #4 Response #10
161: [DAQ_SRS_801.9_010]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a pu7 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.56 PPDIO96 PULLUP #4 Response #11
162: [DAQ_SRS_801.9_011]

If the "ppdio pullup board pu0 pu1 pu2 pu3 pu4 pu5 pu6 pu7" command contains a contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n

3.1.1.61.42.57 PPDIO96 POLARITY Command
163: [DAQ_SRS_802_000]

The PPDIO polarity (polarity) command shall accept the following syntax:


ppdio polarity board bank bit polarity
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, bit is a hexadecimal number in the range 0..B, and polarity is either 0 (active low) or 1 (active high).

3.1.1.61.42.58 PPDIO96 Polarity Bad Type Response
164: [DAQ_SRS_802_001]

If the "ppdio polarity board bank bit polarity" command specifies a board value whose slot entry is not a PPDIO96 type, then the system shall return the following response:


Error: type(n): command line \n 

Where n is the actual device type required in the specified slot (board position).
3.1.1.61.42.59 PPDIO96 Default Polarity
165: [DAQ_SRS_803_000]

The system shall default to active high polarity (non-inverting) for all input bits on the PPDIO96.

3.1.1.61.42.60 PPDIO96 POLARITY Response #1a
166: [DAQ_SRS_804_000]

If the "ppdio polarity board bank bit polarity" command is syntactically correct, then the software shall return the command line as the response. 

3.1.1.61.42.61 PPDIO96 POLARITY Response #1b
167: [DAQ_SRS_804_001]

If the "ppdio polarity board bank bit 0" command is syntactically correct, then the software shall set the polarity of the specified bit to active-low (inverting). 

3.1.1.61.42.62 PPDIO96 POLARITY Response #1c
168: [DAQ_SRS_804_002]

If the "ppdio polarity board bank bit 1" command is syntactically correct, then the software shall set the polarity of the specified bit to active-high (non-inverting).

3.1.1.61.42.63 PPDIO96 POLARITY Response #2
169: [DAQ_SRS_805_000]

If the "ppdio pol board bank bit polarity" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.61.42.64 PPDIO96 POLARITY Response #3
170: [DAQ_SRS_806_000]

If the "ppdio polarity board bank bit polarity" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.65 PPDIO96 POLARITY Response #4
171: [DAQ_SRS_807_000]

If the "ppdio polarity board bank bit polarity" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.66 PPDIO96 POLARITY Response #5
172: [DAQ_SRS_808_000]

If the "ppdio polarity board bank bit polarity" contains a bit value that is out of range (not in 0..B), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.67 PPDIO96 POLARITY Response #6
173: [DAQ_SRS_809_000]

If the "ppdio polarity board bank bit polarity" contains a polarity value that is out of range (not zero or one), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.68 PPDIO96 POLARITY Command #2
174: [DAQ_SRS_810.5_000]

The PPDIO polarity (polarity) command shall accept the following syntax:


ppdio polarity board bank polarity
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, and polarity is a 12-bit hexadecimal number in the range 0..FFF.

3.1.1.61.42.69 PPDIO96 POLARITY  #2 Response #1a 
175: [DAQ_SRS_810.6_000]

If the "ppdio polarity board bank polarity" command is syntactically correct, then the software shall return the command line as the response. 

3.1.1.61.42.70 PPDIO96 POLARITY  #2 Response #1b 
176: [DAQ_SRS_810.6_000.5]

If the "ppdio polarity board bank polarity" command is syntactically correct, then the software shall set the 12 bits of the specified (board,bank) to the polarity specified by the 12-bit value polarity. 

3.1.1.61.42.71 PPDIO96 POLARITY #2 Response #2
177: [DAQ_SRS_810.6_001]

If the "ppdio pol board bank polarity" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.61.42.72 PPDIO96 POLARITY #2 Response #3
178: [DAQ_SRS_810.6_002]

If the "ppdio polarity board bank polarity" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.73 PPDIO96 POLARITY #2 Response #4
179: [DAQ_SRS_810.6_003]

If the "ppdio polarity board bank polarity" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.74 PPDIO96 POLARITY #2 Response #5
180: [DAQ_SRS_810.6_004]

If the "ppdio polarity board bank polarity" contains a polarity value that is out of range (not in 0..fff), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.75 PPDIO96 POLARITY  Command #3
181: [DAQ_SRS_810.7_000]

The PPDIO polarity (polarity) command shall accept the following syntax:


ppdio polarity board bank 
where board is a board number in the range 1..6 and bank is a bank number in the range 0..7.

3.1.1.61.42.76 PPDIO96 POLARITY  #3 Response #1
182: [DAQ_SRS_810.8_000]

If the "ppdio polarity board bank " command is syntactically correct, then the software shall return "ppdio pol: xxx" as the response (where 'xxx' is the 12-bit hexadecimal representation of the polarity setting). 

3.1.1.61.42.77 PPDIO96 POLARITY #3 Response #2
183: [DAQ_SRS_810.8_001]

If the "ppdio polarity board bank " contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.78 PPDIO96 POLARITY #3 Response #3
184: [DAQ_SRS_810.8_002]

If the "ppdio polarity board bank " contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.79 PPDIO96 POLARITY Command #4
185: [DAQ_SRS_810.9_000]

The PPDIO polarity (polarity) command shall accept the following syntax:


ppdio polarity board pol0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7  
where board is a board number in the range 1..6 and pol n is a value in the range 0..FFF.

3.1.1.61.42.80 PPDIO96 POLARITY #4 Response #1
186: [DAQ_SRS_810.9_001]

If the "ppdio polarity board pol0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command is syntactically correct, then the software shall return the command line as the response.

3.1.1.61.42.81 PPDIO96 POLARITY #4 Response #2
187: [DAQ_SRS_810.9_002]

If the "ppdio polarity board pol0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a board value that is out of range (0 or a value greater than the number of previously specified boards), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.82 PPDIO96 POLARITY #4 Response #3
188: [DAQ_SRS_810.9_003]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 0 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.83 PPDIO96 POLARITY #4 Response #4
189: [DAQ_SRS_810.9_004]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 1 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.84 PPDIO96 POLARITY #4 Response #5
190: [DAQ_SRS_810.9_005]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 2 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.85 PPDIO96 POLARITY #4 Response #6
191: [DAQ_SRS_810.9_006]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 3 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.86 PPDIO96 POLARITY #4 Response #7
192: [DAQ_SRS_810.9_007]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 4 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.87 PPDIO96 POLARITY #4 Response #8
193: [DAQ_SRS_810.9_008]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 5 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.88 PPDIO96 POLARITY #4 Response #9
194: [DAQ_SRS_810.9_009]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 6 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.89 PPDIO96 POLARITY #4 Response #10
195: [DAQ_SRS_810.9_010]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a pol 7 value that is out of range (0 or a value greater than 0xFFF), then the software shall return the following response:


Error: range: command line \n

3.1.1.61.42.90 PPDIO96 POLARITY #4 Response #11
196: [DAQ_SRS_810.9_011]

If the "ppdio polarity board pol 0 pol 1 pol 2 pol 3 pol 4 pol 5 pol 6 pol 7" command contains a contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n

3.1.1.61.42.91 PPDIO96 FILTER Command
197: [DAQ_SRS_811_000]

The PPDIO filter (filter) command shall accept the following syntax:


ppdio filter board bank bit filter
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, bit is a hexadecimal number in the range 0..B, and filter is one of the following values:

0. Most recent

1. First

2. Vote

3. Loser

4. Debounce

3.1.1.61.42.92 PPDIO96 Default Filter State
198: [DAQ_SRS_812_000]

The system shall default to the "most recent" filter state for all PPDIO96 input bits.

3.1.1.61.42.93 PPDIO96 FILTER Response #1
199: [DAQ_SRS_813_000]

If the "ppdio filter board bank bit filter" command is syntactically correct, then the software shall return the command line as the response. 

3.1.1.61.42.94 PPDIO96 FILTER Response #1a
200: [DAQ_SRS_813_001]

If the "ppdio filter board bank bit filter" command is syntactically correct, then the software shall set the filter state for the specified (board, bank, bit) to filter. 

3.1.1.61.42.95 PPDIO96 FILTER Response #2
201: [DAQ_SRS_814_000]

If the "ppdio filter board bank bit filter" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.61.42.96 PPDIO96 FILTER Response #3
202: [DAQ_SRS_815_000]

If the "ppdio filter board bank bit filter" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.97 PPDIO96 FILTER Response #4
203: [DAQ_SRS_816_000]

If the "ppdio filter board bank bit filter" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.98 PPDIO96 FILTER Response #5
204: [DAQ_SRS_817_000]

If the "ppdio filter board bank bit filter" contains a bit value that is out of range (not in 0..B), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.99 PPDIO96 FILTER Response #6
205: [DAQ_SRS_818_000]

If the "ppdio filter board bank bit filter" contains a filter value that is out of range (not in 0-4), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.100 PPDIO96 FILTER Command #2
206: [DAQ_SRS_818.5_000]

The PPDIO filter (filter) command shall accept the following syntax:


ppdio filter board bank bit 
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, and bit is a hexadecimal number in the range 0..B.

3.1.1.61.42.101 PPDIO96 FILTER #2 Response #1 
207: [DAQ_SRS_818.6_000]

If the "ppdio filter board bank bit " command returns the current filter value for the specified (board, bank bit):


ppdio fltr: filter
3.1.1.61.42.102 PPDIO96 FILTER #2 Response #2
208: [DAQ_SRS_818.6_001]

If the "ppdio filter board bank bit" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.103 PPDIO96 FILTER #2 Response #3
209: [DAQ_SRS_818.6_002]

If the "ppdio filter board bank bit" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.104 PPDIO96 FILTER #2 Response #4
210: [DAQ_SRS_818.6_003]

If the "ppdio filter board bank bit" contains a bit value that is out of range (not in 0..B), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.105 PPDIO96 DEBOUNCE Command
211: [DAQ_SRS_819_000]

The PPDAQ software shall accept the following syntax:

ppdio debounce board bank bit value
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, bit is a hexadecimal bit number in the range 0..0xB, and value is a debounce time in the range 0..0x27.

3.1.1.61.42.106 PPDIO96 DEBOUNCE Command #2
212: [DAQ_SRS_819.5_000]

The PPDAQ software shall accept the following syntax:

ppdio debounce board bank bit
where board is a board number in the range 1..6, bank is a bank number in the range 0..7, and bit is a hexadecimal bit number in the range 0..B.

3.1.1.61.42.107 PPDIO96 DEBOUNCE #2 Response
213: [DAQ_SRS_820_000]

If the "ppdio DEBOUNCE board bank bit" command is syntactically correct, then the software shall return the following line as the response:


ppdio DEBOUNCE: debounce
where "debounce" is a hexadecimal number (1-0x27, without the 0x prefix) holding the debounce count for the selected bit. 

3.1.1.61.42.108 PPDIO96 DEBOUNCE Response #1
214: [DAQ_SRS_821_000]

If the "ppdio debounce board bank bit value" command is syntactically correct, then the software shall return the command line as the response. 

3.1.1.61.42.109 PPDIO96 DEBOUNCE Response #2
215: [DAQ_SRS_822_000]

If the "ppdio debounce board bank bit value" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.61.42.110 PPDIO96 DEBOUNCE Response #3
216: [DAQ_SRS_823_000]

If the "ppdio debounce board bank bit value" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.111 PPDIO96 DEBOUNCE Response #4
217: [DAQ_SRS_824_000]

If the "ppdio debounce board bank bit value" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.112 PPDIO96 DEBOUNCE Response #5
218: [DAQ_SRS_825_000]

If the "ppdio debounce board bank bit value" contains a bit value that is out of range (not in 0..B), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.113 PPDIO96 DEBOUNCE Response #6
219: [DAQ_SRS_825_001]

If the "ppdio debounce board bank bit value" contains a value value that is out of range (not in 0..28 [40 decimal]), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.114 PPDIO96 DIN Command #2
220: [DAQ_SRS_827_000]

The PPDIO digital data input (din) command shall accept the following syntax:


ppdio din board
where the board argument is a number in the range 1..6. This reads all the input bits on the specified board.

3.1.1.61.42.115 PPDIO96 DIN Command #3
221: [DAQ_SRS_828_000]

The PPDIO digital data input (din) command shall accept the following syntax:


ppdio din board bank
where the board argument is a number in the range 1..6 and the bank argument is a number in the range 0..7. This reads all the 12 input bits on the specified (board, bank).

3.1.1.61.42.116 PPDIO96 DIN Command #4
222: [DAQ_SRS_829_000]

The PPDIO digital data input (din) command shall accept the following syntax:


ppdio din board bank bit
where the board argument is a number in the range 1..6, the bank argument is a number in the range 0..7, and the bit argument is a hexadecimal number in the range 0..B (with no leading radix characters). This reads the bit specified by (board, bank, bit).

3.1.1.61.42.117 PPDIO96 DIN Response Bits #1
223: [DAQ_SRS_830_000]

When returning digital input data in response to a PPDIO96 din command, the software shall return the bit value as appropriate for each bit's filter type (most recent, first, vote, loser, debounce).

3.1.1.61.42.118 PPDIO96 DIN Response Bits #2
224: [DAQ_SRS_831_000]

When returning digital input data in response to a PPDIO96 din command, the software shall return the bit value as appropriate for each bit's polarity setting (active low/high).

Note: Active low polarity will invert the signal received on the input port, active high polarity returns the received signal as-is.

3.1.1.61.42.119 PPDIO96 DIN Response #2
225: [DAQ_SRS_833_000]

In response to a "ppdio din board" command, the PPDAQ software shall return the following response:


ppdio din: xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7
where xxx represents a 3-digit (12-bit) hexadecimal number.

Note: xxx represents a 12-bit value. Bit zero of this number corresponds to the L.O. bit in the associated bank of bits and bit 11 of this number corresponds to the H.O. bit in the associated bank of bits.
3.1.1.61.42.120 PPDIO96 DIN Response #2a
226: [DAQ_SRS_833_001]

If a particular bank is programmed as output bits rather than input bits, the DIN command shall return zeros those 12 bits.

3.1.1.61.42.121 PPDIO96 DIN Response #2b
227: [DAQ_SRS_833_002]

If the "ppdio din board" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.122 PPDIO96 DIN Response #3
228: [DAQ_SRS_834_000]

In response to a "ppdio din board bank" command, the PPDAQ software shall return the following response:


ppdio din: xxx
where xxx represents a 3-digit (12-bit) hexadecimal number.

Note: xxx represents a 12-bit value. Bit zero of this number corresponds to the L.O. bit in the associated bank of bits and bit 11 of this number corresponds to the H.O. bit in the associated bank of bits.
3.1.1.61.42.123 PPDIO96 DIN Response #3a
229: [DAQ_SRS_834_001]

If a particular bank is programmed as output bits rather than input bits, the DIN command shall return zeros for those 12 bits.
3.1.1.61.42.124 PPDIO96 DIN Response #3b
230: [DAQ_SRS_834_002]

If the "ppdio din board bank" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.125 PPDIO96 DIN Response #3c
231: [DAQ_SRS_834_003]

If the "ppdio din board bank" contains a bank value that is out of range (not in 0-7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.126 PPDIO96 DIN Response #4
232: [DAQ_SRS_834_004]

If the "ppdio din board bank bit" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.61.42.127 PPDIO96 DIN Response #5
233: [DAQ_SRS_834_005]

If the "ppdio din board bank bit" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.128 PPDIO96 DIN Response #6
234: [DAQ_SRS_834_006]

If the "ppdio din board bank bit" contains a bank value that is out of range (not in 0..7), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.129 PPDIO96 DIN Response #7
235: [DAQ_SRS_834_007]

If the "ppdio din board bank bit" contains a bit value that is out of range (not in 0..B), then the software shall return the following response:


Error: range: command line \n 

3.1.1.61.42.130 PPDIO96 DOUT Command #2
236: [DAQ_SRS_836_000]

The PPDIO digital data output (dout) command shall accept the following syntax:


ppdio dout board  xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7
where the board argument is a number in the range 1..6. This writes all the output bits to the specified board.

Note: this command always has nine numeric arguments. The argument count is how the software differentiates this command from other DOUT commands.

3.1.1.61.42.131 PPDIO96 Dout Bad Type Response
237: [DAQ_SRS_836_001]

If the "ppdio dout board…" command specifies a board value whose slot entry is not a PPDIO96 type, then the system shall return the following response:


Error: type(n): command line \n 

Where n is the actual device type required in the specified slot (board position).
3.1.1.61.42.132 PPDIO96 DOUT Command #3
238: [DAQ_SRS_837_000]

The PPDIO digital data output (dout) command shall accept the following syntax:


ppdio dout board bank xxx

where the board argument is a number in the range 1..6, the bank argument is a number in the range 0..7, and xxx is a 12-bit hexadecimal value (3 hex digits). This writes the 12 output bits to the specified (board, bank).

Note: if (board,bank) is set up as an input port, the software ignores the write operation.

Note: this command always has three numeric arguments. The argument count is how the software differentiates this command from other DOUT commands.

3.1.1.61.42.133 PPDIO96 DOUT Command #4
239: [DAQ_SRS_838_000]

The PPDIO digital data output (dout) command shall accept the following syntax:


ppdio dout board bank bit value
where the board argument is a number in the range 1..6, the bank argument is a number in the range 0..7, and the bit argument is a hexadecimal number in the range 0..B (with no leading radix characters), the value argument is zero or one. This command writes the specified bit to the output.

Note: if (board,bank) is set up as an input port, the software ignores the write operation.

Note: this command always has four numeric arguments. The argument count is how the software differentiates this command from other DOUT commands.

3.1.1.61.42.134 PPDIO96 DOUT Command #5
240: [DAQ_SRS_838.5_000]

The PPDIO digital data output (dout) command shall accept the following syntax:


ppdio dout board bank
where the board argument is a number in the range 1..6 and the bank argument is a number in the range 0..7. This returns the 12-bit value last written to (board, bank).

Note: if (board,bank) is set up as an input port, the command returns zero bits.

Note: this command always has two numeric arguments. The argument count is how the software differentiates this command from other DOUT commands.

3.1.1.61.42.135 PPDIO96 DOUT Response #4a
241: [DAQ_SRS_842_000]

In response to a valid "ppdio dout board  xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command,  the PPDAQ software shall return the command line as the acknowledgement.

3.1.1.61.42.136 PPDIO96 DOUT Response #4b
242: [DAQ_SRS_842_001]

In response to a valid "ppdio dout board  xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command,  the PPDAQ software shall write the specified values to the eight banks on the PPDIO96 board. (if the banks are programmed as outputs, the bits shall appear on the bank output pins.)
3.1.1.61.42.137 PPDIO96 DOUT Response #5
243: [DAQ_SRS_843_000]

In response to a  "ppdio dout board xxx0 xxx1 … xxx7" command where the board value is outside the range 1..6, the software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.138 PPDIO96 DOUT Response #6
244: [DAQ_SRS_844_000]

In response to a  "ppdio dout board xxx0 xxx1 … xxx7" command where one or more of the hexadecmial values are out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.139 PPDIO96 DOUT Response #6a
245: [DAQ_SRS_844_001]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx0 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.140 PPDIO96 DOUT Response #6b
246: [DAQ_SRS_844_002]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx1 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.141 PPDIO96 DOUT Response #6c
247: [DAQ_SRS_844_003]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx2 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.142 PPDIO96 DOUT Response #6d
248: [DAQ_SRS_844_004]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx3 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.143 PPDIO96 DOUT Response #6e
249: [DAQ_SRS_844_005]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx4 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.144 PPDIO96 DOUT Response #6f
250: [DAQ_SRS_844_006]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx5 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.145 PPDIO96 DOUT Response #6g
251: [DAQ_SRS_844_007]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx6 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.146 PPDIO96 DOUT Response #6h
252: [DAQ_SRS_844_008]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where xxx7 is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.61.42.147 PPDIO96 DOUT Response #7
253: [DAQ_SRS_845_000]

In response to a  "ppdio dout board xxx​0 xxx1 xxx2 xxx3 xxx4 xxx5 xxx6 xxx7" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.61.42.148 PPDIO96 DOUT Response #8a
254: [DAQ_SRS_846_000]

In response to a valid "ppdio dout board bank xxx" command, the PPDAQ software shall return the command line as the acknowledgement.
3.1.1.61.42.149 PPDIO96 DOUT Response #8b
255: [DAQ_SRS_846_001]

In response to a valid "ppdio dout board bank xxx" command, the PPDAQ software shall write the 12-bit value (xxx) to the specified (board, bank).
3.1.1.61.42.150 PPDIO96 DOUT Response #9
256: [DAQ_SRS_847_000]

In response to a  "ppdio dout board bank xxx" command where the board value is outside the range 1..6, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.151 PPDIO96 DOUT Response #10
257: [DAQ_SRS_848_000]

In response to a  "ppdio dout board bank xxx" command where the bank value is outside the range 0..7, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.152 PPDIO96 DOUT Response #11
258: [DAQ_SRS_849_000]

In response to a  "ppdio dout board bank xxx" command where the hexadecmial output value is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.153 PPDIO96 DOUT Response #12
259: [DAQ_SRS_850_000]

In response to a  "ppdio dout board bank xxx" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.61.42.154 PPDIO96 DOUT Response #13a
260: [DAQ_SRS_851_000]

In response to a valid "ppdio dout board bank bit value" command, the PPDAQ software shall return the command line as the acknowledgement.
3.1.1.61.42.155 PPDIO96 DOUT Response #13b
261: [DAQ_SRS_851_001]

In response to a valid "ppdio dout board bank bit value" command, the PPDAQ software shall write the specified value (0/1) to (board, bank, bit).
3.1.1.61.42.156 PPDIO96 DOUT Response #14
262: [DAQ_SRS_852_000]

In response to a  "ppdio dout board bank bit value" command where the board value is outside the range 1..6, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.157 PPDIO96 DOUT Response #15
263: [DAQ_SRS_853_000]

In response to a  "ppdio dout board bank bit value" command where the bank value is outside the range 0..7, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.158 PPDIO96 DOUT Response #15
264: [DAQ_SRS_854_000]

In response to a  "ppdio dout board bank bit value" command where the bit value is outside the range 0..B, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.159 PPDIO96 DOUT Response #16
265: [DAQ_SRS_855_000]

In response to a  "ppdio dout board bank bit value" command where the hexadecmial output value (bit) is out of range (0-1), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.61.42.160 PPDIO96 DOUT Response #17
266: [DAQ_SRS_856_000]

In response to a  "ppdio dout board bank bit value" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.61.42.161 PPDIO96 DOUT Response #18
267: [DAQ_SRS_856.5_000]

In response to a  "ppdio dout board bank " command the software shall return the following response:


ppdio dout: xxx \n

where "xxx" represents the last 12 bits written to the specified bank.

3.1.1.61.42.162 PPDIO96 Mal-Formed Command
268: [DAQ_SRS_857_000]

If a "ppdio" command is not handled by any of the other requirements, the software shall respond with the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.62 PPDIO96 Config Command
269: [DAQ_SRS_*_009]

The PPDIO96 CONFIG command shall return the following response:

config: board\n

where board is a value in the range 1..6, specifying the board to configure.
3.1.1.63 PPDIO96 Config Response
270: [DAQ_SRS_*_010]

The PPDAQ software shall respond to a correct config command by returning the command line sent to it.

3.1.1.64 PPDIO96 Config Response #2
271: [DAQ_SRS_*_011]

The PPDIO CONFIG command shall return a range error if the board argument is outside the range 1..5.

3.1.1.65 PPDIO96 Config Response #3
272: [DAQ_SRS_*_012]

The PPDIO CONFIG command shall return a syntax error if it is mal-formed.

3.1.1.66 PPDO Serial Output Board Support (PPSSR-16 & PPRELAY-12)

To the PPDAQ software, PPSSR-16 and PPRELAY-12 interface boards both look identical (they both have 16 outputs, though four outputs on the PPRELAY-12 board are routed to an auxiliary connector rather than to relays). Therefore, the following commands apply to both types of output boards in the system. The PPDO-48 board looks like three consecutive PPSSR-16 or PPRELAY-12 boards (48 outputs rather than 16).
3.1.1.66.1 PPDO Board Count 
273: [DAQ_SRS_900_000]

The PPDAQ software shall support up to 10 PPDO-48, PPSSR-16, and/or PPRELAY-12 boards.

Note: the limit of 10 is a hardware requirement based on TTL fanout. Note that each PPDO-48 board counts as three boards, although the fan-out is still one TTL load per board.
3.1.1.66.2 PPDO Set Board Count 
274: [DAQ_SRS_901_000]

The PPDAQ software shall allow the host computer to specify the number of serial output boards attached to the system (see section 3.1.1.58.13.1).

3.1.1.66.3 PPDO Serial Output Bit Count 
275: [DAQ_SRS_902_000]

The PPDAQ software shall allocate 16 bits in a global "DOUT" array for each serial output board (PPSSR-16 or PPRELAY-12, or 1/3 of a PPDO-48 board) connected to the system.

3.1.1.66.4 PPDO Serial Output Storage 
276: [DAQ_SRS_902_001]

The PPDAQ software shall allocate 16 bits in an object "DOUT" array for each serial output board (PPSSR-16 or PPRELAY-12, or 1/3 of a PPDO-48 board) connected to the system.

3.1.1.66.5 PPDO Serial Output Bit Assignments
277: [DAQ_SRS_903_000]

The PPDAQ software shall associate DOUT bits 0-15 with the serial output board connected directly to the DAQIF board; it shall associate bits 16-31 with the serial output board daisy-chained to the first board; it shall associate bits 32-47 with the third board in the daisy-chain; etc.

Note: PPDO-48 boards look like three consecutive 16-bit boards to the system, so bits 0-15 would correspond to banks 0 & 1, bits 16-31 correspond to banks 2 & 3, and bits 32-47 correspond to banks 4 & 5 on a single PPDO-48 board.

3.1.1.66.6 PPDO Serial Output Bit Assignments by Board
278: [DAQ_SRS_903_001]

The PPDAQ software shall number the PPDO boards (PPRELAY-12 and PPSSR-16) starting with 1 for the serial output board connected directly to the DAQIF board; it shall associate board 2 with the serial output board daisy-chained to the first board; it shall associate board 3 with the third board in the daisy-chain; etc.

Note: PPDO-48 boards consume three consecutive board slots in the system; so if a PPDO-48 board appears as the third board in the system, it will look like boards 3, 4, and 5 to the PPDAQ software.

3.1.1.66.7 PPDO Serial Output by Board/Bit
279: [DAQ_SRS_904_000]

The PPDAQ software shall address individual output bits using a (board,bit) addressing scheme where board is a value in the range 1-10 and bit is a bit number in the range 0-F.

Note: because PPDO-48 boards consume three board slots in the system the PPDAQ software addresses PPDO-48 banks 0&1 as (board,0-F), banks 2&3 as (board+1,0-F), and banks 4&5 as (board+2, 0-F).

3.1.1.66.8 PPDO Serial Output by Board
280: [DAQ_SRS_905_000]

The PPDAQ software shall allow writing all 16 bits to a specific board in one operation.

3.1.1.66.9 PPDO Serial Output Stored in Memory
281: [DAQ_SRS_906_000]

The PPDAQ software shall store all output data into internal memory on receipt of a serial output data write operation.

Note: the write operation does not directly write the data to the serial output shift registers.

3.1.1.66.10 PPDO Serial Output Written to Hardware
282: [DAQ_SRS_907_000]

The PPDAQ software shall write the output data to the output hardware on the 25-100 msec polling period.

3.1.1.66.11 PPDO Serial Output Data Always Written
283: [DAQ_SRS_908_000]

The PPDAQ software shall write the output data to the output hardware every 25-100 msec even if it has not been changed by the host since the last output cycle.

3.1.1.66.12 PPDO Reading Serial Output Data
284: [DAQ_SRS_909_000]

The PPDAQ software shall provide the abilty to read the 16 bits currently being written to a particular serial output board.

Comment: this is useful in a multi-client environment where the bits on a given board may have been written by different clients.

Note: do not assume this operation is thread-safe. A different client could rewrite the output bits immediately after the current client reads them. Multiple clients connecting to the DAQIF must handle synchronization external to the PPDAQ software.

3.1.1.66.13 PPDO-Specific Commands

285: [DAQ_SRS_910_000]

The PPDAQ commands specific to the serial output boards shall use the following syntax:


ppdo <commands> <optional arguments> \n

Note: PPDO commands follow the requirements specified in [DAQ_SRS_730_000], [DAQ_SRS_731_000], and [DAQ_SRS_732_000].

3.1.1.66.13.1 PPDO BOARDS Command
286: [DAQ_SRS_911_000]

The "ppdo boards" command shall have the following syntax:


ppdout boards  boards
where boards is a hexadecimal value specifying the number of PPSSR-16 and PPRELAY-12 boards (combined) connected to the DAQIF board. Note that PPDO-48 boards consume three board slots, so the boards value must include “number of PPDO-48 boards” times three.
3.1.1.66.13.2 PPDO BOARDS Command Response #1
287: [DAQ_SRS_912_000]

A valid "ppdo boards boards" command shall return the command line as its acknowledgement.

3.1.1.66.13.3 PPDO BOARDS Command Response #2
288: [DAQ_SRS_913_000]

If the "ppdo boards boards" boards argument is out of range (1-10) then the software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.13.4 PPDO BOARDS Command Response #3
289: [DAQ_SRS_914_000]

If the "ppdo boards boards" command is mal-formed, then the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.66.13.5 PPDO BOARDS Command #2
290: [DAQ_SRS_914_001]

The "ppdo boards" command shall have the following syntax:


ppdout boards 

3.1.1.66.13.6 PPDO BOARDS #2 Command Response #1
291: [DAQ_SRS_914_002]

A valid "ppdo boards" command shall return "ppdo boards: xx" as its acknowledgement, where "xx" is the hexadecimal representation of the number of boards specified by the last "ppdo boards xxx" command.

3.1.1.66.14 PPDO DOUT Command #1
292: [DAQ_SRS_915_000]

The PPDO digital data output (dout) command shall accept the following syntax:


ppdo dout board xxxx
where board is a serial output board number (board #1 is the board connected directly to the DAQIF board) and xxxx represents a 4-digit (16-bit) hexadecimal number.

Note: remember, the PPDO-48 board consumes three board slots each with 16 bits (banks 0&1, 2&3, and 4&5).

3.1.1.66.15 PPDO DOUT Command #2
293: [DAQ_SRS_916_000]

The PPDO digital data output (dout) command shall accept the following syntax:


ppdo dout board bit x
where board is a serial output board number (board #1 is the board connected directly to the DAQIF board), bit is a bit index on that board (0-F),  and x is either zero or one.

Note: remember, the PPDO-48 board consumes three board slots each with 16 bits (banks 0&1, 2&3, and 4&5).

Note: the PPDAQ software will diffierentiate the two dout commands based on the number of arguments.

3.1.1.66.15.1 PPDO DOUT #1 Response #1
294: [DAQ_SRS_917_000]

In response to a syntactically correct "ppdo dout board xxxx" command, the PPDAQ software shall return the command line as the acknowledgement.
3.1.1.66.15.2 PPDO DOUT #2 Response #1
295: [DAQ_SRS_917_001]

In response to a syntactically correct "ppdo dout board bit xxxx" command, the PPDAQ software shall return the command line as the acknowledgement.
3.1.1.66.15.3 PPDO DOUT #1 Response #2
296: [DAQ_SRS_918_000]

In response to a  "ppdo dout board xxxx" command where the board value is out of range (1-#boards), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.15.4 PPDO DOUT #2 Response #2
297: [DAQ_SRS_918_001]

In response to a  "ppdo dout board bit xxxx" command where the board value is out of range (1-#boards), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.15.5 PPDO DOUT #1 Response #3
298: [DAQ_SRS_919_000]

In response to a  "ppdo dout board xxxx" command where the hexadecmial xxxx value is out of range (0-FFFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.15.6 PPDO DOUT #2 Response #3
299: [DAQ_SRS_919_001]

In response to a  "ppdo dout board bits xxxx" command where the hexadecmial bits value is out of range (0-F), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.15.7 PPDO DOUT #2 Response #4
300: [DAQ_SRS_919_002]

In response to a  "ppdo dout board bits xxxx" command where the hexadecmial xxxx value is out of range (0-1), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.15.8 PPDO DOUT #1 Response #4
301: [DAQ_SRS_920_000]

In response to a  "ppdo dout board xxxx" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.66.15.9 PPDO DOUT #2 Response #5
302: [DAQ_SRS_920_001]

In response to a  "ppdo dout board bits xxxx" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.66.16 PPDO DIN Command #1
303: [DAQ_SRS_921_000]

The PPDO digital data input (din) command shall accept the following syntax:


ppdo din board bit
where board is a serial output board number (board #1 is the board connected directly to the DAQIF board) and bit is a hexadecimal value in the range 0-F.

Note: remember, the PPDO-48 board consumes three consecutive board slots each with 16 bits (banks 0&1, 2&3, and 4&5).

3.1.1.66.16.1 PPDO DIN Response #1
304: [DAQ_SRS_922_000]

In response to a valid  "ppdo din board bits " command the PPDAQ software shall return the following response:


ppdo din: bit \n

where bit is a 0/1 value representing the last value written to that board and bit. 

3.1.1.66.16.2 PPDO DIN Response #2
305: [DAQ_SRS_923_000]

In response to a  "ppdo din board bits" command where the hexadecmial board value is out of range (1-10) the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.16.3 PPDO DIN Response #2a
306: [DAQ_SRS_923_001]

In response to a  "ppdo din board bits" command where the hexadecmial bits value is out of range (0-F), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.16.4 PPDO DIN Response #3
307: [DAQ_SRS_924_000]

In response to a  "ppdo din board bits" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.66.17 PPDO DIN Command #2
308: [DAQ_SRS_925_000]

The PPDO digital data input (din) command shall accept the following syntax:


ppdo din board 
where board is a serial output board number (board #1 is the board connected directly to the DAQIF board).

Note: the PPDAQ software will diffierentiate the two "ppdo din" commands based on the number of arguments.

3.1.1.66.17.1 PPDO DIN Response #4
309: [DAQ_SRS_926_000]

In response to a valid  "ppdo din board " command the PPDAQ software shall return the following response:


ppdo din: bits \n

where bits is the last value (16 bits) written to that particular board. 

3.1.1.66.17.2 PPDO DIN Response #5
310: [DAQ_SRS_927_000]

In response to a  "ppdo din board" command where the hexadecmial board value is out of range (1-10) the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n

3.1.1.66.17.3 PPDO DIN Response #6
311: [DAQ_SRS_928_000]

In response to a  "ppdo din board" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.66.18 PPDO TYPE Command #1
312: [DAQ_SRS_929_000]

The PPDO type (type) command shall accept the following syntax:


ppdo type board 
where board is a serial output board number (board #1 is the board connected directly to the DAQIF board).

3.1.1.66.18.1 PPDO TYPE Response #1
313: [DAQ_SRS_930_000]

In response to a valid  "ppdo type board " command the PPDAQ software shall return the following response:


ppdo type: type \n

where type is 0 (no board installed), 1 (PPRELAY-12 board installed), 2 (PPSSR-16 board installed), or 3 (PPDO-48 board installed). 

Note: remember, the PPDO-48 board consumes three consecutive board slots (banks 0&1, 2&3, and 4&5); application software must set the type to 3 for each of the three consecutive board slots.

3.1.1.66.18.2 PPDO TYPE Response #2
314: [DAQ_SRS_931_000]

In response to a  "ppdo type board" command where the board number is outside the range 1-10, the software shall return the following response:


Error: range: command_line \n

3.1.1.66.18.3 PPDO TYPE Response #3
315: [DAQ_SRS_932_000]

In response to a  "ppdo type board" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.66.19 PPDO TYPE Command #2
316: [DAQ_SRS_933_000]

The PPDO type (type) command shall accept the following syntax:


ppdo type board type 
where board is a serial output board number (board #1 is the board connected directly to the DAQIF board) and type is 1, 2, or 3 (1 = PPRELAY-12 board, 2=PPSSR-16 board, 3=PPDO-48 board).

Note: the PPDAQ software will diffierentiate the two "ppdo din" commands based on the number of arguments.

3.1.1.66.19.1 PPDO TYPE Response #4
317: [DAQ_SRS_934_000]

In response to a valid  "ppdo type board type " command the PPDAQ software shall return the command line as the acknowledgement. 

3.1.1.66.19.2 PPDO TYPE Response #5
318: [DAQ_SRS_935_000]

In response to a  "ppdo type board type" command where the board number is outside the range 1-10, the software shall return the following response:


Error: range: command_line \n

3.1.1.66.19.3 PPDO TYPE Response #6
319: [DAQ_SRS_936_000]

In response to a  "ppdo type board type" command where the type number is outside the range 1-3, the software shall return the following response:


Error: range: command_line \n

3.1.1.66.19.4 PPDO TYPE Response #7
320: [DAQ_SRS_937_000]

In response to a  "ppdo type boadr type" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.67 PPAIO-16/4 Support PPAIO analog data input (ain)
3.1.1.67.1 PPAIO-16/4 Board Count 
321: [DAQ_SRS_950_000]

The PPDAQ software shall support 0 to 8 PPAIO-16/4 boards.

3.1.1.67.2 PPAIO-16/4 Double-ended Input Support 
322: [DAQ_SRS_951_000]

The PPDAQ software shall allow the programming of sequential even-odd pairs of analog inputs on the PPAIO-16/4 as double-ended inputs.

3.1.1.67.3 PPAIO-16/4 Single-ended Input is Default 
323: [DAQ_SRS_952_000]

The PPDAQ software shall default all analog inputs on the PPAIO-16/4 as single-ended inputs.

3.1.1.67.4 PPAIO-16/4 Set ADC Port Count 
324: [DAQ_SRS_953_000]

The PPDAQ software shall allow the host computer to specify the number of PPAIO-16/4 ADC ports attached to the system.

3.1.1.67.5 PPAIO-16/4 Board Positions 
325: [DAQ_SRS_954_000]

PPAIO-16/4 boards shall occupy the following I2C positions:

326: [DAQ_SRS_955_000]

1. I2C 0/1: Board #0, ADC ports 0-15, DAC ports 0-3


327: [DAQ_SRS_956_000]

2. I2C 0/1: Board #4 (daisy-chained to board #0), ADC ports 64-79, DAC ports 16-19


328: [DAQ_SRS_957_000]

3. I2C 2/3: Board #1, ADC ports 16-31, DAC ports 4-7


329: [DAQ_SRS_958_000]

4. I2C 2/3: Board #5 (daisy-chained to board #1), ADC ports 80-95, DAC ports 20-23


330: [DAQ_SRS_959_000]

5. I2C 4/5: Board #2, ADC ports 32-47, DAC ports 8-11


331: [DAQ_SRS_960_000]

6. I2C 4/5: Board #6 (daisy-chained to board #2), ADC ports  96-111, DAC ports 24-27


332: [DAQ_SRS_961_000]

7. I2C 6/7: Board #3, ADC ports 48-63, DAC ports 12-16


333: [DAQ_SRS_962_000]

8. I2C 6/7: Board #7 (daisy-chained to board #3), ADC ports 112-127, DAC ports 28-31

3.1.1.67.6 PPAIO-16/4 Set Single/Double-Ended
334: [DAQ_SRS_963_000]

The PPDAQ software shall allow the host computer to specify which output ports on a particular PPAIO-16/5 are single-ended or double-ended.

3.1.1.67.7 PPAIO-16/4 Input Buffering 
335: [DAQ_SRS_964_000]

The PPDAQ software shall preserve a minimum of 40 analog input readings (in a buffer) between host read requests.

3.1.1.67.8 PPAIO-16/4 Input FIFO Clear 
336: [DAQ_SRS_965_000]

The PPDAQ software shall clear (empty) the PPAIO-16/4 FIFO history list after the host computer reads the data.

3.1.1.67.9 PPAIO-16/4 Input FIFO Clear #2 
337: [DAQ_SRS_965_001]

The PPDAQ software shall set a flag to notify the software to clear (empty) the PPAIO-16/4 FIFO history list the next time the computer reads the data from the hardware.

Note: this allows the host PC to read the same value from the history list as long as a new hardware read doesn't occur.

3.1.1.67.10 PPAIO-16/4 Input FIFO Overflow 
338: [DAQ_SRS_966_000]

The PPDAQ software shall only keep the last 40 readings in the FIFO queue while waiting for the host to read the data.  If more than 40 readings are taken while waiting for a host request, the PPDAQ software shall delete the oldest (greater than 40 readings) entries.

3.1.1.67.11 PPAIO-16/4 Input FIFO Filtering 
339: [DAQ_SRS_967_000]

The PPDAQ software shall allow the following filtering options on PPAIO-16/4 input data:

340: [DAQ_SRS_968_000]

· Most recent reading in history list (last value read from the PPAIO-16/4 )


341: [DAQ_SRS_969_000]

· First reading in history list (first element read after the last host data request)


342: [DAQ_SRS_970_000]

· Maximum: largest reading in history list


343: [DAQ_SRS_971_000]

· Minimum: smallest reading in history list


344: [DAQ_SRS_972_000]

· Mean: the arithmetic mean of all the values since the last host reading


345: [DAQ_SRS_973_000]

· Median: the median of all the values since the last host reading

3.1.1.67.12 PPAIO-16/4 Input Setting Filtering 
346: [DAQ_SRS_974_000]

The PPDAQ software shall allow the host system to set the input filtering for individual ADC ports.

Note: filtering is specified by (board, bank, bit, filter_type) where filter type is

· 0: Most recent reading

· 1: First reading in history list

· 2: Maximum

· 3: Minimum

· 4: Mean

· 5: Median

3.1.1.67.12.1  PPAIO-16/4 Default Filter State
347: [DAQ_SRS_975_000]

The system shall default to the "most recent reading" filter state for all PPAIO-16/4 inputs.

3.1.1.67.13 PPAIO-16/4 Set Gain 
348: [DAQ_SRS_976_000]

The PPDAQ software shall allow the host to set an independent gain for each PPAIO-16/4 ADC channel.

3.1.1.67.14 PPAIO-16/4 ±6.144V Gain 
349: [DAQ_SRS_977_000]

The PPDAQ software shall allow the host to set a gain setting accepting 6.144V input for the ADC channel.
3.1.1.67.15 PPAIO-16/4 ±4.096V Gain 
350: [DAQ_SRS_978_000]

The PPDAQ software shall allow the host to set a gain setting accepting ±4.096V input for the ADC channel.

Note: The PPAC-4 module will convert ±10V to ±4.096V.
3.1.1.67.16 PPAIO-16/4 ±2.048V Gain 
351: [DAQ_SRS_979_000]

The PPDAQ software shall allow the host to set a gain setting accepting ±2.048V input for the ADC channel.

Note: The PPAC-4 module will convert ±5V to ±2.048V.
3.1.1.67.17 PPAIO-16/4 ±1.024V Gain 
352: [DAQ_SRS_980_000]

The PPDAQ software shall allow the host to set a gain setting accepting ±1.024V input for the ADC channel.
Note: The PPAC-4 module will convert ±2.5V to ±1.024V.
3.1.1.67.18 PPAIO-16/4 ±0.512V Gain 
353: [DAQ_SRS_981_000]

The PPDAQ software shall allow the host to set a gain setting accepting ±0.512 input for the ADC channel.
Note: The PPAC-4 module will convert ±1.25V to ±0.512V.
3.1.1.67.19 PPAIO-16/4 Read ADC 
354: [DAQ_SRS_982_000]

The PPDAQ software shall allow the host to read a particular ADC value from the PPAIO-16/4.

3.1.1.67.20 PPAIO-16/4 Read Board
355: [DAQ_SRS_983_000]

The PPDAQ software shall allow the host to read a particular board (16 words) from the PPAIO-16/4.

3.1.1.67.21 PPAIO-16/4 Write DAC Port 
356: [DAQ_SRS_984_000]

The PPDAQ software shall allow the host to write a particular DAC port on the PPAIO-16/4.

Note: DAC to write is specified by (board, port) where board=0..7 and port is 0-3.

Note: Unlike PPDIO and PPDO digital I/O boards, the analog boards start numbering at board zero.

3.1.1.67.22 PPAIO-Specific Commands

357: [DAQ_SRS_985_000]

The PPDAQ commands specific to the serial output boards shall use the following syntax:


ppaio <commands> <optional arguments> \n

Note: PPAIO commands follow the requirements specified in [DAQ_SRS_730_000], [DAQ_SRS_731_000], and [DAQ_SRS_732_000].

3.1.1.67.22.1 PPAIO Boards Command
358: [DAQ_SRS_986_000]

The PPAIO boards command shall accept the following syntax:


ppaio boards boards
where boards is an integer in the range 0-8 specifying the number of installed PPAIO boards.

3.1.1.67.22.2 PPAIO DACs Command
359: [DAQ_SRS_986_001]

The PPAIO dacs command shall accept the following syntax:


ppaio dacs board 
where boards is an integer in the range 0-8 specifying the board whose DAC bitmap the command shall return.

3.1.1.67.22.3 PPAIO ADCs Command
360: [DAQ_SRS_986_002]

The PPAIO adcs command shall accept the following syntax:


ppaio adcs board 
where boards is an integer in the range 0-8 specifying the board whose DAC bitmap the command shall return.

3.1.1.67.22.4 PPAIO DACs Command #2
361: [DAQ_SRS_986_003]

The PPAIO dacs command shall accept the following syntax:


ppaio dacs board dacBM
where boards is an integer in the range 0-8 specifying the board to set the DAC bitmap for and dacBM is a 4-bit bitmap (value in the range 0-0xf) specify active DACs on the specified board.

3.1.1.67.22.5 PPAIO ADCs Command #2
362: [DAQ_SRS_986_004]

The PPAIO adcs command shall accept the following syntax:


ppaio adcs board adcBM
where boards is an integer in the range 0-8 specifying the board to set the DAC bitmap for and adcBM is a 4-bit bitmap (value in the range 0-0xf) specify active ADC modules on the specified board.

Note: each Adafruit ADS1115 breakout board module has two differential ADCs or four single-ended ADCs.

3.1.1.67.22.6 PPAIO Boards Response #1
363: [DAQ_SRS_987_000]

The PPAIO boards command shall return the command line as its response if the command is valid.

3.1.1.67.22.7 PPAIO Boards Response #2
364: [DAQ_SRS_988_000]

The PPAIO boards command shall return "Error: range: command_line" if the boards argument is out of the range 1..8.

3.1.1.67.22.8 PPAIO Boards Response #3
365: [DAQ_SRS_989_000]

The PPAIO boards command shall return "Error: syntax: command_line" if the command is otherwise syntactically incorrect.
3.1.1.67.22.9 PPAIO Boards Command #2
366: [DAQ_SRS_989_001]

The PPAIO boards command shall accept the following syntax:


ppaio boards 

3.1.1.67.22.10 PPAIO Boards #2 Response #1
367: [DAQ_SRS_989_002]

The PPAIO boards command shall return "ppaio boards: x" where 'x' is a value in the range 0-8 specifying the number of PPAIO-16/4 boards installed in the system.

3.1.1.67.22.11 PPAIO DACS Response #1
368: [DAQ_SRS_989_003]

The “ppaio dacs board” command shall return "ppaio dacs: x" where 'x' is a hexadecimal value in the range 0-0xf specifying a bitmap of active DAC modules on the board (bitn=1 implies that DAC BoB #n is active).

3.1.1.67.22.12 PPAIO DACS Response #2
369: [DAQ_SRS_989_004]

The “ppaio dacs board dacs” command shall return the command line if board is in the range 0-“number_of_specified_PPAIO-16/4_boards” and dacs is in the range 0-0xf.

3.1.1.67.22.13 PPAIO DACS Response #3
370: [DAQ_SRS_989_005]

The “ppaio dacs board dacs” command shall return a range error if board is outside the range 0…#installed PPAIO-16/4 boards (as specified by the “ppaio boards…” command).

3.1.1.67.22.14 PPAIO DACS Response #4
371: [DAQ_SRS_989_006]

The “ppaio dacs board dacs” command shall return a syntax error it cannot otherwise parse the command.

3.1.1.67.22.15 PPAIO ADCS Response #1
372: [DAQ_SRS_989_007]

The “ppaio adcs board” command, assuming board is in the range one to “number_of_specified_PPAIO-16/4_boards”, shall return "ppaio adcs: x" where 'x' is a hexadecimal value in the range 0-0xf specifying a bitmap of active ADC modules on the board (bitn=1 implies that ADC BoB #n is active).

3.1.1.67.22.16 PPAIO ADCS Response #2
373: [DAQ_SRS_989_008]

The “ppaio adcs board adcs” command shall return a range error if board is outside the range one to “number_of_specified_PPAIO-16/4_boards”.

3.1.1.67.22.17 PPAIO ADCS Response #3
374: [DAQ_SRS_989_009]

The “ppaio adcs board adcs” command shall return a range error if adcs is outside the range 0..0xf.

3.1.1.67.22.18 PPAIO ADCS Response #4
375: [DAQ_SRS_989_010]

The “ppaio adcs board adcs” command shall return the command line if board and adcs are both within range.

3.1.1.67.22.19 PPAIO Default DACs Bitmap
376: [DAQ_SRS_989_011]

The “ppaio boards board” command shall set the DACS default bitmap to 0xf (all DACs active) for all PPAIO-16/4 boards.

3.1.1.67.22.20 PPAIO Default ADCs Bitmap
377: [DAQ_SRS_989_012]

The “ppaio boards board” command shall set the ADCs default bitmap to 0xf (all ADCs active) for all PPAIO-16/4 boards.

3.1.1.67.22.21 PPAIO Gain Command
378: [DAQ_SRS_990_000]

The PPAIO gain command shall accept the following syntax:


ppaio gain board  port  gain
where board is an integer in the range 1..8 specifying the specific PPAIO board, port is a hexadecimal value in the range 0-F specifying the particular port on the board, and gain is a value in the range 0-4 representing one of the following gain adjustments:


0:
±6.144V


1:
±4.096V


2:
±2.048V


3:
±1.024V


4:
±0.512V

3.1.1.67.22.22 PPAIO Default Gain
379: [DAQ_SRS_991_000]

Until otherwise reprogrammed, the PPDAQ software shall use a gain of 1 (4.096V) as the default gain for all ADC channels.

3.1.1.67.22.23  PPAIO Gain Response #1
380: [DAQ_SRS_992_000]

If the "ppaio gain board  port  gain" command is syntactically correct, then the software shall return the command line as the response. 

3.1.1.67.22.24 PPAIO Gain Response #2
381: [DAQ_SRS_993_000]

If the "ppaio gain board  port  gain" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.67.22.25 PPAIO Gain Response #3
382: [DAQ_SRS_994_000]

If the "ppaio gain board  port  gain" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.26 PPAIO Gain Response #4
383: [DAQ_SRS_995_000]

If the "ppaio gain board  port  gain" contains a port value that is out of range (not in 0-F), then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.27  PPAIO Gain Response #5
384: [DAQ_SRS_996_000]

If the "ppaio gain board  port  gain" contains a port value that odd and is part of a double-ended analog input channel, then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.28 PPAIO Gain Response #6
385: [DAQ_SRS_997_000]

If the "ppaio gain board  port  gain" contains a gain value that is out of range (not in 0-4), then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.29 PPAIO FILTER Command
386: [DAQ_SRS_998_000]

The PPAIO filter (filter) command shall accept the following syntax:


ppaio FILTER board port filter
where board is a board number in the range 1..8, port is a port number in the range 0-F, and filter is one of the following values:

· 0: Most recent reading

· 1: First reading in history list

· 2: Maximum

· 3: Minimum

· 4: Mean

· 5: Median

3.1.1.67.22.30  PPAIO FILTER Response #1
387: [DAQ_SRS_999_000]

If the "ppaio FILTER board port filter" command is syntactically correct, then the software shall return the command line as the response. 

3.1.1.67.22.31 PPAIO FILTER Response #2
388: [DAQ_SRS_1000_000]

If the "ppaio FILTER board port filter" contains a syntax error (other than a value out of range), then the software shall return the following response:


Error: syntax: command line \n 

3.1.1.67.22.32 PPAIO FILTER Response #3
389: [DAQ_SRS_1001_000]

If the "ppaio FILTER board port filter" contains a board value that is out of range (0 or a value greater than the number of specified boards), then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.33 PPAIO FILTER Response #4
390: [DAQ_SRS_1002_000]

If the "ppaio FILTER board port filter" contains a port value that is out of range (not in 0-F), then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.34  PPAIO FILTER Response #5
391: [DAQ_SRS_1003_000]

If the "ppaio FILTER board port filter" contains a port value that odd and is part of a double-ended analog input channel, then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.35 PPAIO FILTER Response #6
392: [DAQ_SRS_1004_000]

If the "ppaio FILTER board port filter" contains a filter value that is out of range (not in 0..5), then the software shall return the following response:


Error: range: command line \n 

3.1.1.67.22.36 PPAIO AIN Command #2
393: [DAQ_SRS_1006_000]

The PPAIO analog data input (ain) command shall accept the following syntax:


ppaio ain board
where the board argument is a number in the range 1..8. This reads all the input ports on the specified board.

3.1.1.67.22.37 PPAIO AIN Command #3
394: [DAQ_SRS_1007_000]

The PPAIO analog data input (ain) command shall accept the following syntax:


ppaio ain board port
where the board argument is a number in the range 1..8 and port is a number in the range 0..7. This the specified input port.

3.1.1.67.22.38 PPAIO AIN Response Value
395: [DAQ_SRS_1008_000]

When returning digital input data in response to a PPAIO ain command, the software shall return the ADC port value (16-bit hexadecimal value representing a two's complement signed number) as appropriate for each bit's filter type (most recent, first, minimum, maximum, mean, or median).

3.1.1.67.22.39 PPAIO AIN Response #2
396: [DAQ_SRS_1010_000]

In response to a "ppaio ain board" command, the PPDAQ software shall return the following response:


AIN: xxxx​0 xxxx2 … xxxx15
where xxxx represents a 4-digit (16-bit) hexadecimal number.

Note: Values corresponding to odd port numbers of a double-ended input pair are undefined.
3.1.1.67.22.40 PPAIO AIN Response #2a
397: [DAQ_SRS_1010_001]

In response to a "ppaio ain board" command, where board is outside the range zero through the number of installed boards minus one, the system shall return the error:


Error: range: command line \n 

3.1.1.67.22.41 PPAIO AIN Response #3
398: [DAQ_SRS_1011_000]

In response to a "ppaio ain board port" command, the PPDAQ software shall return the following response:


ppaio ain: xxxx

where xxxx represents a 4-digit (16-bit) hexadecimal number.

Note: Values corresponding to odd port numbers of a double-ended input pair are undefined.
3.1.1.67.22.42 PPAIO AIN Response #3a
399: [DAQ_SRS_1011_001]

In response to a "ppaio ain board port" command, where board is outside the range zero through the number of installed boards minus one, the system shall return the error:


Error: range: command line \n

3.1.1.67.22.43 PPAIO AIN Response #3b
400: [DAQ_SRS_1011_002]

In response to a "ppaio ain board port" command, where port is outside the range 0-F, the system shall return the error:


Error: range: command line \n

3.1.1.67.22.44 PPAIO AIN Response #3c
401: [DAQ_SRS_1011_003]

In response to a "ppaio ain board port" command, where port is odd and is set up for double-ended operation, the system shall return the error:


Error: range: command line \n

3.1.1.67.22.45 PPAIO AOUT Command #2
402: [DAQ_SRS_1013_000]

The PPAIO analog data output (aout) command shall accept the following syntax:


ppaio aout board xxxx0 xxxx1 xxxx2 xxxx3
where the board argument is a number in the range 0..7. This writes all the output bits to the specified board.

Note: this command always has five numeric arguments. The argument count is how the software differentiates this command from other AOUT commands.

3.1.1.67.22.46 PPAIO AOUT Command #3
403: [DAQ_SRS_1014_000]

The PPAIO analog data output (aout)  command shall accept the following syntax:


ppaio aout board port xxxx

where the board argument is a number in the range 0..7, the port argument is a number in the range 0..3, and xxxx is a 16-bit hexadecimal value (4 hex digits). This writes the 4 output values to the specified (board, port).

Note: this command always has three numeric arguments. The argument count is how the software differentiates this command from other AOUT commands.

3.1.1.67.22.47 PPAIO AOUT Response #4
404: [DAQ_SRS_1018_000]

In response to a valid "ppaio aout board  xxx​0 xxx1 xxx2 xxx3" command,  the PPDAQ software shall return the command line as the acknowledgement.

3.1.1.67.22.48 PPAIO AOUT Response #5
405: [DAQ_SRS_1019_000]

In response to a  "ppaio aout board xxx0 xxx1 … xxx3" command where the board value is outside the range 0..(# installed boards minus one), the software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.49 PPAIO AOUT Response #6
406: [DAQ_SRS_1020_000]

In response to a  "ppaio aout board xxx0 xxx1 … xxx3" command where one or more of the hexadecmial values are out of range (0-FFFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.50 PPAIO AOUT Response #6a
407: [DAQ_SRS_1020_001]

In response to a  "ppaio aout board xxx0 xxx1 … xxx3" command where xxx0 is out of range (0-FFFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.51 PPAIO AOUT Response #6b
408: [DAQ_SRS_1020_002]

In response to a  "ppaio aout board xxx0 xxx1 … xxx3" command where xxx1 is out of range (0-FFFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.52 PPAIO AOUT Response #6c
409: [DAQ_SRS_1020_003]

In response to a  "ppaio aout board xxx0 xxx1 … xxx35" command where xxx2 is out of range (0-FFFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.53 PPAIO AOUT Response #6d
410: [DAQ_SRS_1020_004]

In response to a  "ppaio aout board xxx0 xxx1 … xxx3" command where xxx3 is out of range (0-FFFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.54 PPAIO AOUT Response #7
411: [DAQ_SRS_1021_000]

In response to a  "ppaio aout board xxx​0 xxx1 xxx2 xxx3" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.67.22.55 PPAIO AOUT Response #8
412: [DAQ_SRS_1022_000]

In response to a valid "ppaio aout board port xxxx" command, the PPDAQ software shall return the command line as the acknowledgement.
3.1.1.67.22.56 PPAIO AOUT Response #9
413: [DAQ_SRS_1023_000]

In response to a  "ppaio aout board port xxxx" command where the board value is outside the range 1..8, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.57 PPAIO AOUT Response #10
414: [DAQ_SRS_1024_000]

In response to a  "ppaio aout board port xxxx" command where the port value is outside the range 0..F, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.58 PPAIO AOUT Response #10a
415: [DAQ_SRS_1024_001]

In response to a  "ppaio aout board port xxxx" command where the port value is odd and that particular port is not single-ended, the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.59 PPAIO AOUT Response #11
416: [DAQ_SRS_1025_000]

In response to a  "ppaio aout board port xxxx" command where the hexadecmial output value is out of range (0-FFF), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.60 PPAIO AOUT Response #12
417: [DAQ_SRS_1026_000]

In response to a  "ppaio aout board port xxxx" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.67.22.61 PPAIO AOUT Response #13
418: [DAQ_SRS_1027_000]

In response to a  "ppaio aout board port value" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.67.22.62 PPAIO TYPE Command #1
419: [DAQ_SRS_1028_000]

The PPAIO type  command shall accept the following syntax:


ppaio type board port se_de
where the board argument is a number in the range 0..7, the port argument is a number in the range 0..F, and se_de is either zero (single-ended) or 1 (double-ended/differential).

Note: The type is always written to the even/odd pair (because setting one port single- or double-ended always affects the even/odd pair).

3.1.1.67.22.63 PPAIO TYPE Response #1
420: [DAQ_SRS_1029_000]

In response to a  "ppaio type board port se_de" command where the hexadecmial board value is out of range (0-7), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.64 PPAIO TYPE Response #2
421: [DAQ_SRS_1030_000]

In response to a  "ppaio type board port se_de" command where the hexadecmial port value is out of range (0-F), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.65 PPAIO TYPE Response #3
422: [DAQ_SRS_1031_000]

In response to a  "ppaio type board port se_de" command where the hexadecmial se_de value is out of range (0-1), the PPDAQ software shall return the following error acknowledgement:


Error: range: command_line \n
3.1.1.67.22.66 PPAIO TYPE Response #4
423: [DAQ_SRS_1032_000]

In response to a  "ppaio type board port se_de" command where the command is mal-formed, the software shall return the following error acknowledgement:


Error: syntax: command_line \n

3.1.1.67.22.67 PPAIO TYPE Response #5
424: [DAQ_SRS_1033_000]

In response to a  "ppaio type board port se_de" command where the command is valid, the software shall return the following acknowledgement:


ppaio type: x  \n

where 'x' is '0' or '1' representing single-ended operation or double-ended operation, respectively.

3.1.1.67.22.68 PPAIO Mal-Formed Command
425: [DAQ_SRS_1034_000]

If a "ppaio" command is not handled by any of the other requirements, the software shall respond with the following error acknowledgement:


Error: syntax: command_line \n
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