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1 INTRODUCTION

1.1 PURPOSE

This document describes in detail how to use the infrared detector control software and the IRACE
controller. It also gives an introduction in how to apply application specific extensions and data
pre-processing algorithms. Most parts of this document are also available via an on-line manual
(‘iracgStart -man’ from the UNIX-shell or ‘Extended Help’ in the control panel).

1.2 APPLICABLE DOCUMENTS

The following documents, of the exact issue shown, form a part of this document to the extent spec-
ified herein. In the event of conflict between the documents referenced herein and the contents of
this document, the contents of this document shall be considered as a superseding requirement.

[1] VLT-PRO-ESO-10000-0228, 1.0 10/03/93 - VLT Software - Programming Standards

1.3 REFERENCE DOCUMENTS

The following documents are referenced in this document.

[2] VLT-TRE-ESO-14100-1654 - Infrared Array Control Electronics (IRACE) Design Description
[3]SCD User’s Guide, Engineering Design Team

[4]PCI CD User’s Guide, Engineering Design Team

[5] VLT-MAN-ESO-14100-2108 - VLT Software - IRACE-DCS Real-Time Display Application, User
Manual

[6] VLT-MAN-ESO-14650-3181 - VLT Software - IRACE PCI-BUS Interface Driver, User Manual
[71VLT-MAN_ESO-14100-2457 - VLT Software - IRACE VME-BUS Interface Driver, User Manual

1.4  ABBREVIATIONS AND ACRONYMS

The following abbreviations and acronyms are used in this document:

ADC Analog Digital Converter

BPP Bidirectional Parallel Port (SPARC-SBUS)
CCS Central Control Software

Cl Command Interpreter

CLDC Clock converter and DC-voltage generator
DAC Digital Analog Converter

DFE Detector Front Electronics

DMA Direct Memory Access

DCS Detector Control Software

DTT Data Transfer Task

ECCS Extended CCS

HW Hardware

ICMD IRACE Command Interface Module
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IEEE Institute of Electrical and Electronics Engineers
IF Interface

IFP Interface Protocol

170 Input/Output

IPC IRACE PCI-Bus Interface

IRACE Infrared Array Control Electronics
IRACQ Infrared Acquisition (software module)
ISEQ IRACE Sequencer

ISO International Standardisation Organisation
LAN Local Area Network

LCU Local Control Unit

N/A Not Applicable

NC Number Cruncher

PCI Peripheral Component Interconnect
PP Parallel Port

PPS Pre-Processing System

RTC Real Time Computer

SCL Sequencer- and CLDC-module

SCSI Small Computer System Interface

SW Software

TBC To Be Confirmed

TBD To Be Defined

TCOM Transputer Communication Module
VLT Very Large Telescope

WS Workstation

1.5 GLOSSARY
Clock pattern
The consecution of logical states necessary to clock the read-out of the detector;

OS-link
Oversampled link (INMOS T2/T4/7T8 series);

Sequencer
Irace Sequencer, which generates the clock patterns for detector read-out;

Subpattern
Block of logical clock states of the sequencer module; The clock pattern is built from these
units.

1.6 STYLISTIC CONVENTIONS

The following styles are used:
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bold
in the text, for commands, filenames, pre/suffixes as they have to be typed.

italic
in the text, for parts that have to be substituted with the real content before typing.

tel etype
for examples.

<nane>
in the examples, for parts that have to be substituted with the real content before typing.

bold and italic are also used to highlight words.
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2.2 IRACE SOFTWARE MODULE

The irace software module consists of three parts - the IRACE front-end controller software, the
data acquisition process and the interface libraries.

The front-end controller software runs on the micro-processor network of the IRACE controller.
This software is booted and controlled via an interface process (IRACE command server process -
tcomlrcs), which runs on the IRACE Workstation. The bootable files are delivered together with the
irace software module. They are automatically installed in the $INTROOT/config/irace/ directory
by the Makefile of the module.

The tasks on the IRACE Workstation are started as remote-processes from the Instrument Worksta-
tion. The remote exec- (and remote kill-) functions are part of theinterface libraries supplied together
with the irace module.

For applications which require hard real-time performance (such as control loops for adaptive optics)
the IRACE controller hasto interface to a dedicated Real-Time Computer (RTC). The current Real-
Time OS standard at ESO is VxWorks running on a PowerPC architecture. Other Real-Time-Com-
puter (RTC) standards are under investigation (to be considered as a black box). A VME-Bus data
interfaceisavailable for the IRACE controller. The appropriate driver for the VxWorks operating sys-
tem and an appropriate capture task-handling is described in [7].

22.1 IRACE COMMAND SERVER PROCESS

This process does the protocol conversion to forward commands to the IRACE controller and pro-
vides the system services:

- open link

- close link

- reset

- boot

- setting of link timeout

Currently the IRACE command server process can handle three physical link interfaces:
BPP - Sun SBus-Bidirectional Parallel Port (this is the standard parallel port of the SBus
based SUN Ultra-Sparc).

TTY - Sun PCI-Bus via serial port.
IPC - IRACE PCI-Bus Interface.

222 ACQUISITION PROCESS

The data acquisition process is a multi-threaded process, which runs on the IRACE Workstation. It
provides the following parallel tasks:

- Command Interpreter Task (highest priority) for start/stop/parameter-setup and status commands
- Capture-Task (interface to DMA-driver; also does buffer-overrun checks))

- Calculation-Task (parallel computation algorithm)
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- Output-Task(s) (transfer data-framesin parallel to any requesting client on any host)

The calculation task is designed as a main-process. The other tasks are started by the main process
via functions, which are part of the sdma-library. The sdma-library contains all input-, output-, pa-
rameter- and synchronization functions.

This part of the IRACE software is supported for Linux, Sun-Solaris and for HP-UX (simulation
mode only, no real-time performance).

2.2.3 IRACE INTERFACE LIBRARIES

The IRACE interface libraries provide all functions to control both the IRACE controller and the ac-
quisition process. They also contain the functions for data reception. These interface libraries are
supported for both HP-UX, Linux and Sun-Solaris.

224 SIMULATION MODE

In simulation mode a simulator process (tcomScls) is started instead of the IRACE command server
process (tcomlrcs). This handles all sequencer, cldc - and status-bus functions and may run either
on the IRACE workstation or on the Instrument Workstation.

The acquisition process has a built-in simulator. In simulation mode the input-ringbuffer is pre-
filled with data. The input sequence is simulated via timer functions (resolution: 1 ms per input-
frame). For simulation on HP-UX the sdma-submodule contains a thread-wrapper (sdmaThr-li-
brary) using posix-threads (no real-time performance).
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2.3 THE INFRARED DATA ACQUISITION MODULE

The infrared data acquisition software module (iracq) is built on top of the IRACE interface libraries
and coordinates the IRACE controller and the acquisition process. This is the interface to the VLT-
software. The control server process and the data transfer task are executed on the Instrument
Workstation and the RTD either on the Instrument Workstation or on the IRACE workstation.

IWS IRACE-WS

Data
Transfer

Task

Control
Server

User_~
Commands

Instrument
LAN

DATABASE

Shared
Memory

RTD
Data
Transfer

InfraRed
RTD

Data

= Command (+ Data)

Figure 2: The DCS SW-Architecture

The Science Data is sent to the IWS and stored on the disk as FITS files. The Video Data (RTD data)
is sent to the IWS (or to another WS) and displayed in the RTD.

All commands sent by the user must go through the Control Server on the IWS. Under normal cir-
cumstances no commands should be sent directly to other processes.

Not shown in Figure 2 is the RTD Server, which must be running in order to signal to the RTD ap-
plication to display the data.
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Infrared acquisition control processes:

Control Server iracqServer The control server is the interface process to the IRACE-
DCSfor the external world. Through this server all com-
mands must pass. The server checks the validity of various
commands and parameters according to the current state of
DCS.

The server isrunning in the WS environment.

Data Transfer Task iracqDtt The Data Transfer Task requests and receives the science
datafrom the IRACE-WS and storesthe datain FITS Files.
This processis started and stopped by the acquisition con-
trol server.

2.4 HOW TO BUILD YOUR OWN APPLICATION

An infrared instrument application consists of a set of configuration files for the IRACE front-end
controller (see section 7) and a set of acquisition processes that implement detector read-out specific
pre-processing algorithms. Section 4.4 describes in detail how to develop such an acquisition pro-
cess. Selection and startup of the acquisition process is done by the infrared acquisition control
server (iracgServer). The control server also maintains a dynamic parameter interface to the acquisi-
tion process.

To introduce instrument specific functions it is also possible to extend the standard server processes
and to add application specific control/status widgets to the control panel. This is described in de-
tail in chapter 6.
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3 THE IRACE CONTROLLER

3.1 PHYSICAL INTERFACES

The IRACE controller can be driven via several physical interfaces (Figure 3).

19

PCI-Bus Interface
Data-Channel Fiber
Link
PCI-Bus
Bridge
Communication
Channel
MUX
IIJ]_"_IJ_"_IJ_"_IJ_"_"_I_” PCI-Bus (32/64 Bit, 33/66Mhz)
ETD-DMA + Serial-/Parallel-Port
1
EDT-DMA Data-Link Data | GIGA
Board IF
[T
Host-Bus ]
(SBus/PCl-Bus) Fiber
. . Link
Communication
Link
Pre-Processor Serial-/
Workstation Parallel |
(SUN-SPARC, PC) Port
Back-End (VME)
VME-Bus Interface
VME-Bus
LCU Data | GIGA
IF
Power
PC D Link
ata-Lin Fiber
_ Link
Communication (optional)
Link to IRACE
Pre-Processor Workstation |
Back-End (VME)

Figure 3: Physical Interfaces
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3.11 BIDIRECTIONAL PARALLEL PORT INTERFACE

This is the current standard interface for the SBus based Ultra-Sparc.

System configuration file entry (see section 7.1):

DET. | RACE. SCLPROTTYPE “bpp”
DET. | RACE. SCLDEV “/ dev/ bpp0”
DET. | RACE. SCLBOOTFI LE “scl pp.btl” or “scl2pp.btl” for 2 CLDC boards

3.1.2 SERIAL PORT INTERFACE

This is the current standard interface for the PCI-Bus based Ultra-Sparc
The IRACE front end can also be connected to the SPARC via the serial port (ttya, ttyb).

System configuration file entry (see section 7.1):

DET. | RACE. SCLPROTTYPE *“ecpp”
DET. | RACE. SCLDEV “/dev/ttya” or “/dev/ttyb”

3.1.3 EDT DMA INTERFACE

The EDT DMA interface board is available for both SBus (SCD60) and PCI-Bus (PCICD60). Both
boards support ring-buffered DMA up to 60 MBytes/s.

System configuration file entry (see section 7.1):

DET. | RACE. ACQ . DEV “/dev/scd0” or “/dev/pcd0”

3.14 IRACE PCI-BUS INTERFACE

ESO development for a direct interface between PCI-Bus and IRACE detector front-end. This will
make the above three interfaces obsolete. The driver for this module is described in [6].

System configuration file entry (see section 7.1):

DET. | RACE. SCLPROTTYPE “i pc”
DET. | RACE. SCLDEV “/dev/ipcO_cont

DET. | RACE. ACQ . DEV “/dev/ipcO_dnma”

3.15 IRACE VME-BUS INTERFACE

For applications which require hard real-time performance (such as control loops fro adaptive optics)
the IRACE controller has to interface to a dedicated Real-Time Computer (RTC). The current Real-
Time OS standard at ESO is VxWorks running on a PowerPC architecture. Other Real-Time-Com-
puter (RTC) standards are under investigation (to be considered as a black box). A VME-Bus data
interfaceisavailable for the IRACE controller. The appropriate driver for the VxWorks operating sys-
tem and an appropriate capture task-handling is described in [7].
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3.2 MICRO-PROCESSOR NETWORK

IRACE,
Fiberoptic
Transmitter Host-Interface
(IPC,BPP, TTY) | | HOST
WL Fiberoptic-Link
IRACE
Fiberoptic
Receiver ¥
Command-
Interpreter
&
Hardware Co11 Status-Bus
Status-Bus Link Controller
Adapter A A
Chopper-Signal (TTL-Input) link to next
cldc board
(if installed)
'
V v v Bias-
T4 T2 Voltages
Sequencer CLDC
Controller Controller
Analog
IRACE Sequencer-Board IRACE CLDC-Board Clocks
TTL- TTL-
Clocks Clocks
IRACE Backplane

Figure 4: Processor Network

3.3 IRACE STATUS BUS

Control 170 to all connected HW-modules can be done via the status bus. The status bus is connect-
ed to the processor on the TIF-module via a link adapter. Each HW-module on the status bus is ad-
dressed by a unique module number (4 bit). The status-id (4 bit) selects an 8-bit status register on
the module. An error-bit is used to detect error states like cable-break, overflow or loss of synchro-
nization. If the error-bit is set on the status bus, a broadcast has to be done to all modules to find the
one, which has generated the error. It is also possible to do some hardware configuration via the
status bus, like setting filters on the ADC-board or switching LED’s on and off.
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Input I
Interface 0-7
linkOut 4— LI N K
linkin ——p»
Output
Interface Qo7

Figure 5: status bus link adapter

clock: Qo Uyuurirrvrrurrrurury. —
disable: Q; ] | —
delay r/w
dataOut: Q, [0] 0 [0]0]0] 0 [I[statid _[modid | >
28 98 ! 0
notValid d; dog
dataln: 1, ] data | <«
8 0

Figure 6: input from status bus

clock: Qo —>

disable: Q 1 | —>

d; d

0
dataOut: Q, [ data [O] statid T modid ]
17 98 4 0

—

Figure 7: output to status bus

If the module number is not valid on the status bus, the notValid bit in dataln will be set to one.
Link input (ly.7) and link output (Qg_;) are done in parallel during the status read phase. While
there is no status bus 170 request, the status control process just waits for linklIn. If a module goes
in error state, it will initiate a dataln phase and set the error bit (d;). The control process will hold
the error condition, until it receives an error request command from the command interpreter. Af-
terwards the host can do a status read from all modules connected to the status bus and can check,
if the error bit is set.

3.4 SEQUENCER

The sequencer system processor is a 32-bit transputer (T425) with 8 MBytes DRAM. A detailed de-
scription of the sequencer hardware can be found in [2].
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341 CLOCK PATTERNS

The clock patterns produced by the sequencer are composed of a set of sub-patterns. Each sub-pat-
tern consists of a number of logical states for the 48 sequencer clocks. Each state has a 7 bit time-
counter which defines a time per state between 50 ns (= sequencer clock rate) and 6.3 us. Each sub-
pattern can have up to 128 states. A maximum number of 256 different sub-patterns can be stored in
the SRAM-pages of the sequencer processor. The IRACE front-end back-plane routes the first 32
clocks to two possible CLDC-boards. Clocks 33 and 34 are the convert strobes for two possible
groups of ADC-boards. Clocks 35,36 are reserved. Clock 37 is used to invert the lowest bit of the
header of the ADC-boards which are attached to convert strobe 33 or 34. Clocks 45-48 are available
on lemo-connectors on the front-panel of the sequencer board. Clocks 38-48 are not connected to the
back-plane.

The clock-patterns are defined in an ASCII file (SHORT-FITS format) which is referred to in the de-
tector configuration. The clock-pattern files are located in

“$I NS_ROOT/ $| NS_USER/ M SC/ | RACE/ CLK/ *. cl k”
The parameter DET.SUBPAT.NO defines the number of sub-patterns, which are configured in the
file. DET.CLKP.NO specifies the number of clocks used by the detector. These clocks have to be

mapped onto the 48 physical sequencer clocks:

Example for 16 defined clocks:

DET. CLKP. SWHWCLK1 “1,2,3,4,5,7;

DET. CLKP. SWHWCLK2 “6,7,8,9,10,7;

DET. CLKP. SWHWCLK3 “11, 12, 13, 33,46, 7;
DET. CLKP. SWHWCLK4 “47";

In the following DET.CLKP.NO sub-pattern blocks are configured. The index (i) is used as refer-
ence for the sub-pattern address.

DET. SUBPATi . NAME “<nane>";

DET. SUBPATI . STATES <nunber of states>;

DET. SUBPATi . RFAC 1; # always 1 for backwards conpatibility
DET. SUBPATi . STATEV1 “111111111111”";

DET. SUBPATi . STATEV2 “111111000001";

DET. SUBPATi . STATEV3 “000001111111";

DET. SUBPATi . STATEV4 “111111111111”";

DET. SUBPATi . STATEV5 “111111111111”";

DET. SUBPATi . STATEV6 “000000000000";

DET. SUBPATi . STATEVY “111111111111”";

DET. SUBPATi . STATEV8 “111111111111”";

DET. SUBPATi . STATEV9 “111111111111”";

DET. SUBPATi . STATEV10 “111111111111”";

DET. SUBPATi . STATEV11 “000000000000";

DET. SUBPATi . STATEV12 “000000000000";

DET. SUBPATi . STATEV13 “000000000000";

DET. SUBPATi . STATEV14 “0000100000107;

DET. SUBPATi . STATEV15 “0000100000107;

DET. SUBPATi . STATEV16 “000000000000";

DET. SUBPATi . RSPEEDV “5,5,5,5,8,4,5,5,5,5,8,4";
DET. SUBPATi . RSPEEDP “1,1,1,1,0,0,1,1,1,1,0,07;

The DET.SUBPATI.RSPEEDV vector defines the reference duration for each state. This value can be
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multiplied later by a global read-speed factor (setup parameter DET.RSPEED). A fine-tuning by
adding clock-cycles in multiples of 50 ns can be achieved by setting the DET.RSPEEDADD parame-
ter, which can also have negative values. The setup parameter DET.RSPEED cannot be set to zero,
because when setting a new factor all state counters have to be divided internally by the previous
factor. The DET.SUBPATI.RSPEEDP vector defines for each state whether its reference duration is
tunable via the global read-speed factor/add or not.

3.4.2 SEQUENCER SUBPATTERN DISPATCHER

The execution of subpatterns is controlled by a vector (32 Bit) containing the addresses and repeti-
tion factors for a sequence of sub-patterns. The vector is transferred to a FIFO (4K x 16 bit) in blocks
of 2K x 16 bit. Several vectors of variable length can be stored in the DRAM of the sequencer proces-
sor to define sequences for detector read-out, delay-patterns, detector reset or different window
read-outs.

clocks speed
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Figure 8: subpattern organization

For each vector the object-code (loop-structure) of a sub-pattern dispatcher program is downloaded
to the sequencer. The code is interpreted to generate the vectors before the sequence is started. This
avoids the downloading overhead, as the subpattern-dispatcher vector may have a size of several
MBytes.

34.3 SEQUENCER PROGRAM LOOP

The order of read-outs is defined by the sequencer program, which has the same loop-structure as
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the subpattern-dispatcher. The sequencer program is executed at run-time. Each readout refers to
one subpattern dispatcher vector. Examples for a high-level loop implementation can be found in
section 7.6.

3.4.4 SEQUENCER MODES

The sequencer can operate in two different modes. In normal running mode the sequencer starts
immediately after receiving the start-command. It terminates, when the sequencer program loop
terminates or when a stop-command is received.

In external trigger mode after receiving the start-command the sequencer waits for a pulse on the
first TTL-input and then starts executing the sequencer program loop. When the program loop
reaches a synchronization point, the execution is suspended, until the next pulse on the other TTL-
input is received. Synchronization points are either the beginning or the end of the sequence or ex-
plicit synchronization markers (“SYNC’) within the sequencer program loop.

The sequencer mode can be changed with the setup command “SETUP -function DET.IRACE.SEQ-
MODE 0]1”, where ‘0’ refers to normal running mode and ‘1’ refers to external trigger mode.

The database attribute is ‘<alias>iracq:irace.seqMode’.

345 SEQUENCER RUN-CONTROL

The sequencer is started/stopped with the “SEQ -start]stop” command. The stop command will
stop the sequence after the current dispatcher vector has been transferred to the sequencer FIFO
(i.e. the sequencer will not interrupt a detector readout). It is also possible to interrupt the running
sequence immediately. This is done when the system switches to STANDBY or LOADED state. In
any case the current FIFO content is transferred and the function will wait until the FIFO is empty.

3.5 CLOCK AND DC-BIAS DRIVER (CLDC)

The Clock and DC-Bias driver (CLDC) provides 16 clock and 16 bias voltage generators with an am-
plitude range of +/- 10 V. Clock high/low levels and bias voltages are generated by 12-bit DAC’s.
At power-up all outputs are disabled and can be enable/disabled with the ‘CLDC -enable/disable’
command. Several CLDC-boards can be installed within one IRACE front-end. The board to witch
all further CLDC-commands refer is set with the ‘CLDC -board <num>’ command. A detailed de-
scription of the CLDC-hardware can be found in [2].

The multiple CLDC-boards can be used to control either one or several detector configurations. If
only one CLDC board is used, the DET.IRACE.CLDC parameter can be set in the detector configu-
ration to specify the number of the CLDC board that should be used for the detector (the board
numbers start with zero). In this case the DET.IRACE.VOLTAGES keyword refers to the voltage
setup file for the single CLDC-board.

If more than one CLDC-board is used, the DET.IRACE.CLDC parameter must be omitted and the
index (i-1) of DET.IRACE.VOLTAGES: is used to retrieve the CLDC-board numbers. In that case
the ‘CLDC -enable/disable’ command refers to all CLDC-boards configured in the detector configu-
ration file. Please note that the indices start with 1, so DET.IRACE.VOLTAGES1 will configure
CLDC-board 0.

The voltage setup file is an ASCII-file defining the set-values for all clock- and bias-voltages for one
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CLDC-board. The voltage setup files are located in:
“$| NS_ROOT/ $| NS_USER/ M SC/ | RACE/ VOLTAGES/ *. v”

The telemetry can be retrieved with the ‘CLDC -readAllVoltages’ command. The format of the re-
sultis:

<# of clocks><clk_hi_1><clk_lo_1> ... <clk_hi_n><clk_lo_n>
<# of bias><DC 1 tel 1><DC 1 tel 2> ... <DC n_tel 1><DC n_tel 2>

3.6 ADCCONTROL

The IRACE ADC-boards have several parameters to be configured via the IRACE-DCS. The config-
uration is done via IRACE front-end “STATUS BUS” (see section 3.3).

The system configuration keywords

DET. | RACE. ADCi . ADDR<addr ess>;
DET. | RACE. ADCi . NAME<hane>;

define an address and a name for each ADC-board in the system. The address is unique (slot num-
ber in the front-end) while the name can be shared by several boards. All ADC-boards with the
same hame build a group. If a value is changed from the control panel for one ADC-board, the same
value is applied also for all other ADC-boards within the same group.

Default values for all ADC-boards of an individual detector setup have to be defined in the detector
configuration.

DET. | RACE. ADCi . HEADER <header>; # header on | RACE dat a- Bus

DET. | RACE. ADCi . ENABLE 0] 1; # enabl e/ di sabl e (0/1)
DET. | RACE. ADGi . FI LTER 0] 1; # filterl off/on (0/1)
DET. | RACE. ADGi . FI LTER2 0] 1; # filter2 off/on (0/1)

DET. | RACE. ADCi . DELAY <del ay>; # conversi on strobe delay (0-15)

The value for the ADC-boards are stored in a table (‘name, address, header, enable, filterl, filter2, delay’)
in the database attribute ‘<alias>iracq:irace.adcStatus’. The header is assigned to all data packets
created by one ADC-board. It has to be resolved by acquisition interface-devices in the IRACE back-
end to route data from the ADC-boards to different targets. The header for the acquisition interface-
devices is declared in the system configuration file via the DET.IRACE.ACQi.HDR keyword. If the
DET.IRACE.ACQIi.HDR keyword is not specified, a default header (1) is used.
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4 THE PRE-PROCESSOR

4.1 SOFTWARE ARCHITECTURE

The incoming data are read via DMA into a ringbuffer. The capture process provides the synchroni-
zation between the DMA-driver and the calculation process. A ringbuffer overflow is also detected
by the capture process. When processing the data, the result frame will also be stored in a ringbuff-
er to guarantee continuous data flow. Any data transfer is fully parallel to the processing loop (i.e.
while transferring the result, the next result is computed). There are no memory copies requiered.
When the frame has been processed and should be transferred, it is given to the data server. From
here the frames can be distributed in parallel to several hosts via parallel data transfer threads. The
frames are transferred on request. The request may be FIFO (for science data transfer) or LIFO (for
video data transfer). Different frame types can be transferred in parallel to different requesting data
clients (i.e. RTD shows raw frames while the averaged frame is transferred and stored to a FITS-
file). Using this method the transfer capacity is only Imited by network bandwidth and the comput-
ing power of the requesting client process. It is possible to download data sets like flatfields or bad-
pixel masks. The data sets can be stored in shared memory and can be shared between acquisition
processes.
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Figure 9: Pre-Processor Software Architecture
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4.2 DMA INTERFACE

Several DMA interfaces are supported. The IRACE PCI-Bus interface (as described in [6]) is the cur-
rent standard for all Linux installations. For SUN Ultra Sparc the commercial products from EDT
are used. The EDT DMA interfaces for SBus (EDT-SCD60) and PCI-Bus (EDT-PCICD60) are pin
compatible. Both EDT DMA-interfaces support a maximum input data rate of 30 MHz x 16 Bit
(SCD/PCICD 60). As the drivers for all machine types are completely different, a driver interface li-
brary is included in the sdma submodule. Depending on the type a different driver library is linked
with the acquisition process. The DMA interface type is fully transparent to the acquisition soft-
ware.

43  ACQUISITION PROCESSES

The acquisition processes can be started as individual tasks on any computer running a Linux, Sun-
Solaris or HP-UX (simulation only) operating system:

usage: sdmaXX [options]

opti ons:
- enabl e interactive node
- hdr device interface header
(default: 0)
-im <i nput node> i nput node (thread, sim nmem

(default: thread)
-cmdport <port Nume set command server port (default: 8011)
(process name for ccs)
-dataport <portnunk set data server port (default: 8012)
-errport <portNune> set error stack server port (default: 8013)

-nbuf <nun® size of buffer queue (default: num= 3)
-burst <n> nunber of burst buffers (default: n = 0)
-nclient <nunClient> nunber of output |inks (default: nunClient = 0)
-ndet <n> nunber of detector instances (default: n = 1)
-nd <nunDev> nunber of dma devices (default: nunDev = 1)
-dev <n> <devi ce> device nanme for device <n>

(default: /dev/scdO (device 0))
-st <tinme> simulation interval time in s

(default: simulation time = 500 ns)
-pars just print paraneter setup
-V swi tch verbose npbde on
-h show this

Most readout modes additionally support the ‘-nx <pixels>’, ‘-ny <pixels>’ option to specify the in-
put frame format. The ‘-ndet’ option specifies the number of detector instances. This is needed by
the output server for the correct handling of window requests, if the frame buffer contains format-
ted images of more than one detector. The application can access this parameter via the global vari-
able sdmaNumDet. If the read-out mode supports more than one detector instance (see section
6.4.14), it should allocate buffers for [NX * NY * sdmaNumDet] sized frames. The frame header ele-
ments should be set to:

Nx.

frane. h. nx ;
NY * sdnmaNunDet ;

franme. h. ny

If the ‘-i” option is not specified, the acquisition process starts the data capture and processing itself,
using the default parameter setting (auto-start). This mode is reserved for test purposes. For using a
command interface the acquisition process has to be invoked with the ‘-i’ option.
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4.4 HOW TO DEVELOP AN ACQUISITION PROCESS

Now we will develop a new acquisition process from scratch. The final version ‘sdmaTemplate.c’ is
part of the IRACE module and can be found together with the standard acquisition processes in the
test directory of the sdma sub-module. The standard vitMakefile should be used to build the pro-

cess. The following flags have to be set:
All platforms:
MAKE_NOSHARED = ‘on’

LINUX PC:

USER_CFLAGS = -DLINUX -DIRPCI -DTHR_POSIX -D_XOPEN_SOURCE
OPTIMIZE =3

USER_INC = -1/opt/EDTscd -I$VLTROOT)/include/rtd

XXXX_LDFLAGS = -Ipthread
xxxXX_LIBS = sdma sdmaDrv sdmaThr icmdSock icmd m rtdImgEvt

Sparc SBus:

USER_CFLAGS = -DSPARC_SBUS
OPTIMIZE =3

USER_INC = -l/opt/EDTscd -I$VLTROOT)/include/rtd

XXXX_LDFLAGS = -Ithread -1dl
xxxXx_LIBS = sdma sdmaDrv sdmaThr icmdSock icmd socket nsl m rtdimgEvt

Sparc PCI-Bus:

USER_CFLAGS = -DSPARC_PCI
OPTIMIZE =3

USER_INC = -l/opt/EDTpcd -I$VLTROOT)/include/rtd
USER_LIB = -L/opt/EDTpcd

XXXX_LDFLAGS = -ledt -Ithread -IdI
xxXxXx_LIBS = sdma sdmaDrv sdmaThr icmdSock icmd socket nsl m rtdimgEvt

HP_UX:

USER_CFLAGS = -DHP -DTHR_POSIX
OPTIMIZE =0

USER_INC = -I$VLTROOT)/include/rtd

XXXX_LDFLAGS = -Ipthread
xxxX_LIBS = sdma sdmaThr icmdSock icmd m rtdimgEvt

441 BASIC SYSTEM INITIALIZATION

In a first approach, a main process is generated and the basic system initialization is done. The sd-
maStartup() function initializes the data acquisition according to the command line arguments. It
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also sets up the data output server and the command interpreter. The ringbuffer size (number of
bytes per element) is passed as parameter to the function. It is up to the application to compute the
needed size. Afterwards the dynamic parameter structure (myPARAM_TYPE) has to be passed to
the system. This is done via the sdmaSetupDynParam() function. The structure myPARAM_TYPE
and the associated parameter names have to be defined by the application:

static char *paramd[] {“DET.NC. DI T",
“DET. NC. MYFRAME" ,
“DET. NC. MYPARAML" ,
“DET. NC. MYPARAMRYS ",
“DET. NDI T,
“DET. SETUPI D' };
t ypedef struct
{

int dit;

int myFrane;

i nt myParant;

fl oat myParan®;

int ndit;

int setupld;
} nyPARAM TYPE;

Then some default parameter-values have to be set. The sdmaParamDefault() routine informs the
system, that the default parameter setup has been done. Now the command interpreter is able to re-
ceive a double buffered mirror of all parameters defined in myPARAM_TYPE. The first main pro-
cess now looks like:

#i ncl ude “sdma. h”
#i ncl ude “sdmaTenpl ate. h”

static myPARAM TYPE *par am /* pointer to paraneter structure */
/*
* Main
*/
int min (int argc, char *argv[])
{
char er ns[ 256] ;
i nt nx=256; /* default chip size */
i nt ny=256; /* default chip size */
/*
* startup whole dma system
*/
if (sdnmaStartup (argc, argv, (nx*ny)*2, erns) == -1)
{
printf (“\'nsdma: % \n\n”, ermns);
sdmaExit (1);
}
/*
* setup dynami c paraneters
*
/
if ((param = (nyPARAM TYPE *)sdmaSet upDynPar am ( sdmaNUM_ELE( par am d),
(char **)paramd, 0, erms)) == NULL)
{
printf (“\nsdna: % \n\n”, erns);
sdmaExit (1);
}

/*
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* set default paraneter val ues

*/

param>dit = 1;

param >setupld = O;
param >ndit = 10;
param >nyFrame = 1;
par am >nyPar aml 0;
par am >nyPar an 1.5;
sdnmaPar amDef aul t () ;

/*

* signal, that all initialization is done

*/
sdmalnitdient();

/*
* main | oop
*/

/*
* cleanup and exit
*/

sdmaExi t (0);

exit(0);
}

I* 000 _*/

4472 THE ACQUISITION LOOP
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After the initialization phase, the acquisition process has to wait for the start command. After re-
ceiving the start command, it can do some further initialization steps and will then signal the cap-
ture process, that the main process is now ready to get data. The sdmaStartCapture() function will
enter the DMA-loop. From now on all further processing has to keep up with the incoming data
flow. So the acquisition process should enter the acquisition loop immediately. It waits for the next
data buffer, processes it and calls the acknowledge-function sdmaAckData(), when no more pro-
cessing is done with the current data buffer. The main loop would look like:

/*
* main | oop
*/
whi | e(1)
{
active = 1;
/*
* wait for start
*/
if (sdmaWaitStart() ==
{
conti nue;
}
/*

* signal capture process,

*/

if (sdnmaStart Capture()<0)

{

that process is ready to get data
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conti nue;
}
/*
* acquisition | oop
*/
while (active)
{
/*
* get next data buffer
*/

sdmaWi t Dat a( dat al n) ;
data = datal n[0];

/*
* check, if stop signal has been received
*/
if (!(active = sdmaCheckStop()))
{
conti nue;
}
/*
* get pointer to dynam c paraneter structure
*/
param = (myPARAM TYPE *) sdmaParanPtr();
/*
* now process the data sonehow
*/
/*
* transfer conputed data franes
*/
/*
* |et capture process know, that data has been processed
*/

sdmaAckDat a() ;
} /* end of acquisition |oop */

/*

* term nate processing
*/

sdnmaTer nPr ocessi ng() ;
sdmaFl ushQut put () ;

} /* end of main | oop */

443 DATA FRAMES

A frame consists of a frame header and an output ringbuffer. With each frame a frame type (DIT,

INT, ...) and a data type (int, float, ...) are associated. There are default frame-types defined within
the sdma-submodule:

sdmaFRAME_SNAPSHOT snapshot frame
sdmaFRAME_DIT DIT-frame
sdmaFRAME_INT INT-frame

sdmaFRAME_INTERMEDIATE_DIT intermediate DIT-frame
sdmaFRAME_INTERMEDIATE_INT intermediate INT-frame
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sdmaFRAME_SDV standard-deviation frame
sdmaFRAME_SAMPLE sample frame
sdmaFRAME_HCYCLE1 first half-cycle frame
sdmaFRAME_HCYCLE2 second half-cycle frame
sdmaFRAME_TRACK vector for offset corrections

It is also possible to add new frame types to the system. The frame-type has to be a single bit value.
The least significant bits are used for the pre-defined default frames. The first unused bit can be re-
trieved by defining myFRAME_TYPE in the following way:

#def i ne myFRAME_TYPE (sdmaFRAVE_USER << 1)

To introduce a new frame type to the system, one has also to specify a frame name and a parameter
name (both ASCII-strings). If the parameter string is not empty, the specified parameter should be
used to switch the generation of the frame on/off.

/*
* introduce a new frame type
*/
i f (sdmaAddFr aneType( nyFRAME_TYPE,
“ MYFRAME” ,
“DET. NC. MYFRANVE” ,
erns) !=0)
{
printf (“\nsdma: cannot add frane type - % \n\n", erns);
sdmaExit (1);
}

Each frame has to be at least double-buffered. Science-frames, which have to be stored in any case
should have three ringbuffer elements (this depends on the expected computation rate of the frame
and the transfer time including storage on disk). The output ringbuffer has to be allocated by the ac-
quisition process. Then the frame has to be passed to the system:

static int *resMyFrane[2]; /* data-ring buffer of ny-frane */
stati c sdmaFRAMVE nyFr ane; /* frame structure for ny-franme */
int nunPi x = nx*ny;

/*

* allocate frane buffers

*/

for (i=0;i<2;i++)

{
resMyFrame[i]=(int *)malloc (nunPix * sizeof(int));
if (resMyFrane[i] == NULL)

printf (“\'nsdma: allocation error \n\n");
sdmaExi t (1);
}

}

/*
* initialize frame structures
*/

nyFrane. h. start_x=0;

nyFrane. h. start_y=0;

nyFrane. h. nx=nx;

nyFrane. h. ny=ny;

nyFrane. h. dt ype=sdnmaDTYPE_| NT32;

nyFrane. h. ft ype=nmyFRAMVE_TYPE;
sdmal ni t Frame (&yFrane, (char **)resMyFranme, 2);
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The ringbuffer element, that has to be used for processing the frame, is assigned by the system and
is always stored in the structure element myFrame.dptr. So all processing has to be done on resMy-
Frame[myFrame.dptr]. If the frame should be transferred, the output request function has to be
called:

/*

* transfer conputed data frames
*/

if (param >nyFrane)

{
/*

* update sonme header el enents
*
r'ryfir anme. h. setupld = param >set upl d;
/*
* request for parallel output of ny-franme
*
sdimRerJt (sdmaQUEUE_SKI P, &nyFrane, 1, -1, -1);
}

The setupld header element is used by the receiving process to identify frames belonging to a cer-
tain parameter setup. This is needed, as parameters may change, while the system is running.

The first parameter of the sdmaReqOut() function is used to specify the behavior, when the output
ringbuffer of the frame is full. It has to be one of the following values:

sdmaQUEUE_SKIP - skip frame, if queue is full
sdmaQUEUE_BLOCK - block until queue is free
sdmaQUEUE_SETERR - set error in frame header and skip

The last three parameters specify the transfer target. The first flag determines, whether the frame
should be given to the data-output server for transfer via the network. The next is used to specify a
camera descriptor for output on a local rtd (this is obsolete and should be set to -1). The last is used
to specify a file-descriptor for output on the local disk. The file descriptor has to be retrieved by the
sdmalnitFileServer() function. If the file-descriptor is set to -1, no output on the local disk is done.

Our acquisition process now looks like:

#i ncl ude “sdna. h”
#i ncl ude “nyAcq. h”

static short *dat a; /* pointer to data buffer */
static myPARAM TYPE *par am /* pointer to paraneter structure */
static int *resMyFrame[2]; /* data-ring buffer of ny-frane */
stati c sdmaFRAME ny Fr ane; [* frame structure for ny-frane */
/*

* Main

*/
int main (int argc, char *argv[])
{

char er ms[ 256] ;

i nt nx=256; /* default chip size */

i nt ny=256; /* default chip size */

short *dataln[1]; /* pointer to data buffer */

i nt active = 0;

i nt nunPi x;

i nt i;
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/*
* startup whole dma system
*
/
if (sdmaStartup (argc, argv, (nx*ny)*2, erns) == -1)
{
printf (“\nsdma: % \n\n”, ermns);
sdmaExit (1);
}

/*
* setup dynam c paraneters
*/
if ((param = (nyPARAM TYPE *)sdnmaSet upDynPar am (sdnmaNUM ELE( par am d),
(char **)paramid, 0, erns)) == NULL)
{
printf (“\'nsdma: % \n\n", erns);
sdmaExit (1);
}

/*
* introduce a new franme type
*/
i f (sdmaAddFraneType( nyFRAMVE_TYPE,
“ MYFRAMVE” ,
erns) !'= 0)
{
printf (“\nsdma: cannot add frane type - % \n\n”, erns);
sdmaExit (1);
}

nunPi x = nx*ny;

/*
* allocate frame buffers
*
/
for (i=0;i<2;i++)
{
resMyFrame[i]=(int *)malloc (nunPix * sizeof(int));
if (resMyFrame[i] == NULL)

{
printf (“\nsdna: allocation error \n\n");
sdmaExit(1);
}
}
/*
* initialize frame structures
*/
nyFrane. h. start _x=0;
nyFrame. h. start _y=0;
nmyFr ame. h. nx=nx;
nyFr ame. h. ny=ny;
nyFrane. h. dt ype=sdmaDTYPE_| NT32;

nyFrane. h. ft ype=nyFRAVE_TYPE;
sdnal nit Frame (&nyFrame, (char **)resMyFrane, 2);

/*

* set default paraneter val ues
*/

param>dit = 1,

param >setupld = O;

35
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param >ndit = 10;

param >nyFranme = 1;
param >nyParanil = O;
param >nyParan = 1.
sdmaPar amDef aul t () ;

5;

/*
* signal, that all initialization is done
*
/
sdmalnitdient();

/*
* main |oop
*/
whi | e(1)
{

active = 1;

/*

* wait for start

*/

if (sdmaWaitStart() == -1)
{

conti nue;

}

/*
* signal capture process, that process is ready to get data
*/
i f (sdmaStart Capture()<0)
{

conti nue;

}

/*
* acquisition |oop
*/
whil e (active)
{
/*
* get next data buffer
*
/
sdnmaV\i t Dat a(dat al n) ;
data = dataln[0];

/*
* check, if stop signal has been received
*/
if (!(active = sdmaCheckStop()))
{
conti nue;
}
/*
* get pointer to dynamic paraneter structure
*/
param = (myPARAM TYPE *) sdnmaParanPtr () ;
/*
* now process the data sonehow
*/

/* conpute resMyFranme[ nyFrane.dptr]... */
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/*

* transfer conputed data franes
*/

i f (param >nyFrane)

{
/*

* update sone header elenents

*/

nyFrame. h. setupl d = param >set upl d;

/*

* request for parallel output of ny-frane

*/

sdmaReqQut (sdmaQUEUE_SKI P, &nmyFrane, 1, -1, -1);

}
/*

* et capture process know, that data has been processed
*/

sdnmaAckDat a() ;
} /* end of acquisition |oop */

/*
* termnate processing
*/
sdmaTer nPr ocessi ng() ;
sdmaFl ushQut put () ;
} /* end of main | oop */

/*

* cleanup and exit
*/

sdnmaExi t (0);

exit(0);
}

[* ___o0o___*/

444 PARALLEL PROCESSING

The processing algorithm is application dependent. All calculation should be done using parallel
threads, to use the full computing bandwidth of a multi-processor CPU. The sdma-library contains
functions for starting and synchronizing calculation threads:

/*

* Cal cul ati on process

*/

static void cal cThread(void *arg)

{
i nt id = (int)arg; /* process id */
i nt n = sdmaProcNun(id); | * process numnber */
i nt si ze = nunPi x/ nunPr oc; /* number of pixels per process */

short *dataloc;
i nt *pM/Fr ane;
i nt i;

/*
* wait for start
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*/
sdmaProcWait Start (id);
whi | e(1)
{

sdmaProcWai t Tri gger (i d);

/*
* calculate frame(s)

*/
dat aLoc = data+(n*size);
pM/Frane = resMFrane[ myFrane. dpt r] +(n*si ze);
/*
* just fill buffer(s) with sone data
*/
for (i=0;i<size;i++)
{
pM/Frane[i] =i;
}
sdmaPr ocAck(i d);
}
}
int main (int argc, char *argv[])
{
int nunProc = 4; /* should be nunber of CPUs */
/*
* initialize
*/
/*
* create cal cul ation threads
*/
if ((setld = sdmaProcCreate ((void *)&cal cThread,
printf (“\'nsdma: error: %\n\n",erns);
sdmaExit (1);
}
/*
* data acquisition
*/
while ...
{
/*
* now process the data in parallel
*/
sdmaProcTri gger (setld);
sdmaProcWi t Ack(set | d);
}
}
445 USER DEFINED COMMANDS

numPr oc,

erms)) < 0)

It is also possible to add user defined command handling to the acquisition process. A command
and a reply buffer are passed unchecked via sdmaExecUsrCmd() to an external command handling
routine. This routine is set by the acquisition process and can vary between the readout modes. To
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implement such a command handler one has to set the global function sdmaUsrCmdHandler to a
command handling routine during the initialization phase:

static void nyComrandHandl er (char *command, char *reply)

{
/*
* parse command string (format is unspecified)
*
/
if (strcnp(command, “MYCMD') == 0)
{
/*
*

all synchronization with the main thread
* has to be done here

*/

sprintf(reply, “ny reply”);

else if (strcnp(conmand, “NOP") == 0)

{
sprintf(reply, “NOP done”);

}

el se

{

sprintf(reply, “unknown command”);
/* check conmand string */

/* handl e command */

/* set reply string */

}
int main (int argc, char *argv[])
{

/*

* initialize

*/

sdmaUsr CmdHandl er = nyCommrandHandl er;

/*
* data acquisition
*/
}

The sdmaUsrCmdHandler function defaults to NULL (no external handler). The sdmaExecUsrC-
md() function can pass any command/reply string to the external handler. The string length is lim-
ited to sdmaMAX_USRCMD_LEN characters.

446 ARRAY SORTING

The structure of the detector arrays differs a lot. Ordering can be in stripes, quadrants, quadrants
and stripes, from outside to inside or vice versa. The sorting and processing of the arrays might
make the parallel computation algorithms quite complex. For very large arrays, which do no more
fit into the cache, the sorting might additionally slow down the performance of the real-time loop. If
applicable the frames can be computed as raw unsorted buffers, which are refromatted just before
they are transferred. For this purpose a pixel map (sdmaPixMap) has to be defined. The sdmaPix-
Map is declared as NULL pointer by default. It is only applied if it points to a valid map. The appli-
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cation process should allocate an integer buffer with appropriate size and fill it with a sorting table.
Then the sdmaPixMap must be set to the defined map:

sdnmaPi xMap = nyMap;
The map will apply the following sorting:
out[i] = data[nyMap[i]];

The output task also takes care of window requests. If a special frame should be transferred unsort-
ed although a pixel map has been defined, then the noSort flag must be set in the frame structure
when passing it to the output queue:

nmyFrame. h. setupl d = param >set upl d;
myFrame. noSort = 1;
sdmaReqCQut (sdmaQUEUE_SKI P, &nyFrame, 1, -1, -1);

447 DOWNLOADING OF DATA-SETS

The processing task has the possibility to reserve memory that can be accessed from remote via the
command interpreter. This memory area(s) may contain flatfield(s), badpixel-mask(s) or other data
sets used for the pre-processing of image data. The buffer can be set from the host process by pass-
ing dataSetld and size to the command interpreter with sdmaDownloadBuf(). A blocksize for the
transfer has also to be specified. If this blocksize exceeds the maximum command-buffersize, the
command interpreter would return a socket (server address and port number) in the reply to the
host process. Afterwards it waits for size bytes to be received on this socket. As the reserved memo-
ry is double buffered, the readout-mode process would not block while a download is in progress.
If all buffers are set, a sync command sdmaMsync() has to be sent to the command interpreter to
perform the memory swap. The memory areas can be placed in shared memory to be shared be-
tween different readout modes.

#define nyDATA SET_ID 4 /* has to be a single bit value */
char *nyDat aSet ;

sdmaShDat aAtt ch(0, erms);
sdmaShDat aGet Ptr ((char **)&nmyDat aSet, nmyDATA SET ID, size, erns);
while (active)
{
sdmaWait Start () ;
sdnmaSt art Capt ure();
while (started)
{
sdmaWai t Dat a (&dat al n);
/* process data frame: frame = f(dataln, nyDataSet) */
sdnmaAckDat a() ;
}

sdmaTer nProcessi ng() ;

}

4438 COUNTER RESET AND EXPOSURE END FLAG

There are two global flags for exposure control. They are set asynchronously via the command in-
terpreter task and can be checked at run-time within the acquisition loop. After checking both have
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to be reset by the application.

The counter reset flag (sdmaResetCnt) is set, when the exposure should (re-)start while the se-
quencer is left running. Typically at this point the observing conditions have changed (telescope
move etc.). This means, that the DMA-input buffer has to be flushed sdmaFlushlnput() and the cur-
rent integration has to be skipped. This has to be taken into account when estimating the exposure
time. In the worst case one integration is lost.

The exposure end flag (sdmaEndFIg) is set, when the exposure should end immediately. Typically
now an intermediate result should be transferred.

449 REAL-TIME PERFORMANCE

The acquisition tasks for pure imaging do not require hard real-time performance as it is offered by
real-time operating systems (such as VxWorks, RT-Linux, LYNXOS etc.). However - to assign full
CPU computing capacity to the pre-processing algorithm, a priority based scheduling mechanism
is required. Thes feature is available both on Solaris and Linux operating systems. To get priority
based scheduling, super-user privileges must be given to the acquisition process:

chown root <process name>
chmod a+s <process name>

The priorities for the command interpreter task, for the capture task and for the data-output task
are set internally. The processing task has to set its own priority during the initialization phase:

sdmasSetPrio (sdmaPRI_PROC, sdmaPRI_RT, sdmaTQ_INF);
sdmaSetPrio (sdmaPRI_PROC, sdmaPRI_TS, sdmaTQ_DEF);

The sdmaPRI_PROC constant defines the maximum priority, that can be used by the processing
task. When sdmaPRI_RT is used, the process runs as real-time class. sdmaPRI_TS lets the process
run as time-sharing class. Either an infinite (sdmaTQ _INF) or default (sdmaTQ_DEF) time quan-
tum can be used. It is also possible to specify the time quantum in microseconds. The time quantum
value is the maximum amount of time a process may run assuming that it does not complete or en-
ter a resource or event wait state (sleep). Note that if another process becomes runnable at a higher
priority, the currently running process may be preempted before receiving its full time quantum.
Each thread can set its own priority via the sdmaSetPrio() function.

4.5 COMMAND INTERFACE

The command interpreter task has the highest real-time priority (to be able to send commands at
any time). It handles the commands and synchronizes them with the capture task, the data-output
task and the main processing task. All parameters defined by the processing task (plug-in) are dou-
ble-buffered and can be set also during run-time. The parameter values are overtaken synchronous-
ly with a sync-command.

4.6 DATA INTERFACE

The data frames can be requested in parallel from the output link processes. The data transfer is
done via socket (tcp). The sdmaOpenDataLine() routine distinguishes between video- and science-
data transfer. In science mode the oldest available, but not yet transferred frame, which matches the
frame-type in the request structure is transferred (FIFO). In video-mode for each frame-type match-
ing the request, the latest not yet transferred frame is selected (LIFO). From this selection the oldest
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frame is transferred. In both cases ‘not yet transferred’ means, that the frame has not yet been trans-
ferred to the requesting client. In video-mode additionally the retransmit flag in the request-struc-
ture is checked, to allow frames of the specified type to be transmitted again. This can be used, to

display different windows of the same frame during long integrations.

Format of the request structure:

typedef struct

{
i nt type;
i nt bl ocki ng;
i nt retransmt;
i nt start_x;
i nt start _y;
i nt nx;
i nt ny;
} sdmaREQ

/*
/*
/~k
/*
/*
/*
/*

Format of the returned frame structure:

typedef struct

{

nt dt ype;
nt ftype;
nt start_x;
nt start_y;

nt nx;

nt ny;

nt scal ;

nt cnt;

nt set upl d;
nt err;

nt overrun;
nt franes;
nt t X;

nt ty;

} sdmaFRAMVE_H,

t ypedef struct
{
sdmaFRAME_H h;
char * f buf ;
} sdmaFRAME_T;

/*
/*
/*
/*
/*
/~k
/*
/*
/*
/*
/*
/~k
/*
/*

/*
/*

requested frame type
bl ock until

w ndow start-x
wi ndow start-y
w ndow nx
wi ndow ny

data type
frame type

wi ndow start-x
wi ndow start-y
wi ndow nx

wi ndow ny

scal e factor
frame counter
setup-id
error-id
overrun fl ag
avai l abl e franme types
track point x
track point y

dat a header
data buffer

The sequence for the function calls should be the following:

sdmaPingDataLine() (optional);

sdmaOpenDatalLine(serverName, &socket, ...);
sdmaSendDataRequest(socket, request, ...);
sdmaWaitDataReply(socket, &frameHeader...);

check frame header;

frame i s ready
transfer last buffer again

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

*/
*/

*/
*/
*/
*/
*/
*/
*/

if frame type is sdmaFRAME_NO_FRAME, then send a new data request. Otherwise do
either transfer the frame (window parameters in request can be updated according to the
frame type) with sdmaAcceptFrame(socket, request, &frame, ...) or skip it with sdmaSkip-

Frame(socket, ...);

the frame name can be resolved with the sdmaGetFrameNameByType() function (optional);
the frame can be scaled using the general sdmaScale(&frame) function (optional);
continue with sdmaSendDataRequest(socket, request);
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The socket can be used for a select() call before sdmaWaitDataReply. To cancel a request one has to
call sdmaCancelReq(socket, ...) before sdmaWaitDataReply() and then send a new request with sd-
maSendDataRequest().

If any of these functions fails, one should call sdmaCloseDataLine() and then try to reopen with sd-
maOpenDataL.ine() to recover the data-channel from failure.

The calling program should not exit with an open request. When the process is waiting for the data
reply, sdmaAbortReq(serverName, pid, ...) or sdmaCancelReq(spcket, ...) have to be called before
exiting. It is recommended to add sdmaAbortReq() or sdmaCancelReq() to a signal handler.

The sdmaAcceptFrameN(socket, request, &frame, partNo, numDiyv, ...) function can be used instead
of sdmaAcceptData() to request a frame partition. The additional parameters <partNo> and <num-
Div> have to be supplied to indicate that the partition number <partNo> out of <numDiv> sub-di-
visions of the frame has to be taken as base for the requested window.

The data reception task sdmaDart can be used to test the data transfer. It uses the above routines
and can be taken as a template for other customized data reception tasks:

Usage: sdrmaDart [options]
opti ons:

-V - verbose node

-di sp - switch display on

- nobl ock - non- bl ocki ng node

-size <squarePi x> - set max. squarepi x. size for display
(default: 1024)

-camera <name> - set canera nanme (this enables
the [-disp] option also)
(default: cam

-host <i p-addr> - set ip-address of data server
(default: ins8)

-port <portNune - set port nunber
(default: 8012)

-type <type> - set frane type (nunber)
(default: -1)

-vi deo - switch to video transfer node
(default: science transfer)

-Win <sx sy nx ny> - set w ndow
(default: 1 1 0 0)

-h - show this
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5 IRACE INTERFACE LIBRARIES

The irace module contains the interface libraries for both the IRACE front-end controller (tcom -
submodule) and the IRACE pre-processor (sdma - submodule).

51 TCOM INTERFACE LIBRARY

The following functions are provided for the client as part of the tcomSclint interface library:

5.11 SEQUENCER FUNCTIONS

tcomScIBinTolnt() converts from binary “01011...” (32 bit) format to integer format.

tcomSclIBinToState() converts from binary “01011...” (64 bit) format to subpattern state.

tcomSclClkpLoop() downloads a subpattern dispatcher loop command line to the se-
guencer.

tcomSclClkpProg() downloads a binary clock pattern generating process to the se-
guencer

tcomScIClrPat() clears all subpatterns in sequencer.

tcomSclICIrClkp() clears all clock patterns in sequencer.

tcomSclGetClkp() reads a clock pattern from the sequencer.

tcomSclGetPat() reads a subpattern from the sequencer.

tcomSclGetSpeed() gets the sequencer readspeed.

tcomSclintToBin() converts the bitfields of an integer value to binary “01011...” (32 bit)
representation.

tcomSclSeqProg() downloads a sequencer readout loop command line to the sequenc-
er.

tcomSclSeqStart() starts the sequencer.

tcomSclSeqStop() stops the sequencer.

tcomSclSetClkp() downloads a clock pattern to the sequencer.

tcomSclSetMode() set sequencer mode (normal/chopping).

tcomSclSetPat() sends a subpattern to the sequencer.

tcomSclSetSpeed() sets the sequencer readspeed.

tcomSclStatSeq() reads the sequencer status.

tcomSclSubpatSetup() handles sequencer subpattern setup file.

tcomSclTime() gets sequencer readout times.

5.1.2 CLDC FUNCTIONS

tcomSclDacDisable() disables the DAC output.

tcomSclDacEnable() enables the DAC output.

tcomScINumCldc() returns number of cldc-boards.
tcomSclSetVolt() sets the voltage on a single dac channel.
tcomSclSetVoltAll() sets the voltage on all dac channels.
tcomSclStatCldc() reads the cldc status.

tcomSclTelChan() gets the voltage from a single telemetry channel.
tcomSclTelemetry() reads all telemetry channels.

513 STATUS BUS FUNCTIONS

tcomSclReadHwsStat() reads from status bus.
tcomSclWriteHwStat() writes to status bus.
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tcomSclErrStat() gets hardware error status from status bus.
tcomSclSyncStat() synchronizes with status bus modules to have special bits set (like
GIGALINK-SYNC etc.).

5.14 GENERAL STATUS FUNCTIONS

tcomSclErr() maps errorld to error message.
tcomSclGetConf() gets the board configuration.
tcomScINumCldc() gets the number of installed cldc -boards.
tcomSclPstat() reads the parameter status.

5.15 SYSTEM SERVICES FUNCTIONS

tcomSclAbort() aborts all (dac disable, stop, close).
tcomSclBoot() boot the scl network.

tcomSclCloseComLine() closes a connection to the command interpreter.
tcomSclConnect() connects to the command interpreter.
tcomSclExec() executes server or simulator process from remote
tcomSclinitCom() initializes the command structures.
tcomSclKill() kills server or simulator process started with tcomSclExec.
tcomSclOpenComLine() opens a connection to the command interpreter.
tcomSclPing() checks, if the command interpreter is alive.
tcomSclReset() resets the scl network.

tcomSclSrvAbor() abort protocol converter server.
tcomSclSrvStat() read protocol converter server status.
tcomSclTimeout() sets the link timeout.

tcomSclWaitlnit() waits until the clients are initialized.

516 INTERACTIVE MODE FUNCTIONS

tcomSclFrameSetup() handles sequencer frame sequence setup-file.
tcomSclHelp() print on-line help text for interactive mode.
tcomSclinteractive() interactive mode main loop

tcomSclPrintFrameSetup() prints sequencer frame sequence.
tcomSclPrintSubpatSetup()  prints sequencer subpattern setup.

tcomSclPrintVoltSetup() prints CLDC voltage setup.
tcomSclSaveVoltSetup() saves CLDC voltage setup.
tcomSclVoltSetup() handled CLDC voltage setup file.

5.2 SDMA INTERFACE LIBRARY

The sdma submodule contains two libraries. The sdma-library contains all functions needed by the
acquisition process. The sdmalnt-library contains all functions for the command- and data-inter-
face.

521 ACQUISITION

The following functions are provided for the processing task as part of the sdma library:

sdmaAckData() acknowledges, that the data buffer has been processed.
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sdmaCheckStop()
sdmaFlushinput()

sdmaFlushOutput()
sdmaGetPrio()
sdmalnitFrame()
sdmaParamPtr()
sdmaParamDefault()
sdmaReqOut()

sdmasSetPrio()
sdmaSetupDynParam()
sdmaShDataAttach()
sdmaShDataGetPtr()

sdmaShDataValid()
sdmaShDatalnvalid()
sdmasStartCapture()
sdmasStartup()
sdmaTerm()
sdmaTermProcessing()
sdmaWaitData()
sdmaWaitStart()

checks, if the stop command has been received since the last call.
acknowledges the current input buffer and skips all buffers in the input
ringbuffer.

flushes the output queue.

get process scheduling and priority.

register frame for parallel output.

returns a pointer to the current parameter structure.

signals, that the default parameter setting has been done.

requests a queued output of a processed frame to the output link and/or
to the on-line display.

set process scheduling and priority (requires super user privileges).
registers a dynamic parameter set.

tries to get access to a (shared) memory data structure.

returns a pointer to a (shared) memory data entry identified by an <id>.
If the entry for <id> is not yet existing, a new entry is created.

mark a dataset as containing valid data.

mark a dataset as not containing valid data.

starts the data capture.

performs start-up of all capture and output tasks.

terminates the asynchronous DMA and clears the on-board fifos.
terminates all processing (resets buffer queues etc.).

waits for next input data buffer and returns a pointer.

waits for start command.

522 COMMAND INTERFACE

The following functions are provided for the command client as part of the sdmalint library:

sdmaAbort()
sdmaCleanup()

sdmaCloseComLine()
sdmaComExec()
sdmaConnect()
sdmaDownloadBuf()

sdmaEnd()

sdmaExecUsrCmd()
sdmaExitComServer()
sdmaGetConfig()
sdmaGetErrPort()
sdmaGetParam()
sdmaGetParamBuf()
sdmaGetParamSetup()
sdmaGetStatus()
sdmaGetTime()
sdmakKill()
sdmal.oadBuf()
sdmaMclose()
sdmaMsync()
sdmaOpenComLine()

aborts all.

cleanup routine to be called after abnormal termination of the acquisi-
tion process (POSIX version only).

closes a connection to the command server.

starts a processing task.

reopen connection to command interpreter.

downloads a buffer as data set to the reserved memory of the processing
task.

forces sets a flag for the acquisition process to transfer an intermediate
result as measurement frame.

execute an external user defined command.

exits the command interpreter.

receives the current hardware/software configuration.

gets the port number of the error-stack server.

gets a parameter value by name.

gets the parameter buffer.

receives the parameter setup.

receives the data capture status.

receives the calculation and input loop times.

kills the processing task.

loads a buffer from file.

remove shared memory data set area.

swap shared memory datasets.

opens a connection to the command server.
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sdmaParamSync()
sdmaPing()
sdmaResetCnt()
sdmaSendDynCmd()
sdmaSetHdr()
sdmaSetParam()
sdmaSetParamBuf()
sdmaSetSimTime()
sdmasStart()
sdmasStop()
sdmaTimeout()
sdmaVerbose()

performs parameter buffer swap.

checks is the command interpreter is alive.

sets a flag for the acquisition process to reset the sum counters.
sends a dynamic command.

sets the DMA-interface device header on the GIGA-bus.
sets a parameter value by name.

downloads the parameter buffer.

sets the simulation interval (in ms) of the built-in simulator.
starts the data acquisition.

stops the data acquisition.

sets the timeout for the command reply.

switch verbose mode on/off.

523 DATA INTERFACE

The following functions are provided for the data client as part of the sdmalnt library:

sdmaAbortReq()
sdmaAcceptFrame{}

sdmaAcceptFrameN({}

sdmaCancelReq()

sdmaCloseDataLine()

aborts the current frame request.

accepts the frame returned by sdmaWaitNextFrame. The frame is
transferred and read into a buffer supplied by <frame>.

accepts the frame returned by sdmaWaitNextFrame. The frame is
transferred and read into a buffer supplied by <frame>. The addi-
tional parameters <partNo> and <numDiv> have to be supplied
to indicate that the partition number <partNo> out of <numDiv>
sub-divisions of the frame has to be taken as base for the request-
ed window.

aborts the current frame request, waits for the data reply and
skips an eventually incoming frame.

closes a data connection to an output link process.

sdmaGetFrameNameByType() resolve frame name by specifying a type.
sdmaGetFrameTypeByName() resolve frame type by specifying a name.

sdmaGetFrameTypes()

sdmaOpenDataLine()
sdmaPingDataLine()
sdmasScale()

sdmaSendDataRequest()
sdmasSkipFrame()
sdmaWaitDataReply()

get the frame types, which are produced by the current readout
mode.

opens a data connection to an output link process.

checks if the data server is alive.

scale frame according to the scale factor specified in the frame
header.

sends a frame request structure to the data output server.

skips the frame offered by sdmaWaitDataReply().

waits for a reply from the data output server.
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6 INFRARED DCS

6.1 INFRARED ACQUISITION LIBRARY

The iracg-library contains a basic set of ANSI-C functions to control both the IRACE front end and
the acquisition process. When using the server class libraries, these routines are fully transparent.

6.2 CONTROL SERVER BASE CLASS

On top of the infrared acquisition library a basic C++ server class (iracqSRV) has been built to pro-
vide control server functions, which are also compliant to VLT-NOCCS installations on the IRACE
workstation. This is intended to be used as lab-interface to IRACE. The NOCCS acquisition server
(iracgServerNoCss), that uses an instance of this class, can be operated under some restrictions (no
logging, no database, no templates...) via the same graphical user interface as the higher level irac-
gServer (see section 6.9).

6.3 EVENT HANDLER CLASS

The infrared acquisition event handler class (iracqEVH) is derived from the control server base class
(iracgSRV). Using the CCS/ECCS functionalities this class provides the high level interface to the
infrared data acquisition. Application specific servers can be built by deriving new classes from
iracqEVH (see section 6.6).

6.4 INFRARED ACQUISITION CONTROL SERVER

The infrared acquisition control server (iracgServer) is the interface process to the IRACE-DCS for
the external world. Through this server all commands must pass. The server checks the validity of
various commands and parameters according to the current state of DCS.

6.4.1 SEVER PROCESS

Usage: iracqServer [options]

Opti ons:

-v <l evel > - verbose | evel
(default: level = 0)

-l og <l evel > - log |evel
(default: level = 0)

-xterm - start processes in xterns

-sim - start server in sinulation node

-test - just do initialization test

-dtt <nane> - process nane of data transfer task
(default: name = iracqDtt)

-port <port nunber> - server port number (NOCCS only)
(default: port = 8019)

-cfg <nane> - systemconfiguration file nane
(default: name = sys.cfg)

-det <nane> - detector configuration file name

-inst <instance> - server instance

(default: instance = <>)
-h - show this
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The <-inst> option allows to start several control servers within the same environment. This is nec-
essary to interface to more than one IRACE controllers at the same time. The name to register with
CCS will be ‘iracqServer_<instance>’. The database point for the iracg-module is then supposed to
be ‘<alias>iracq_<instance>:". Without the <-inst> option defined the server will register under his
actual process name. The database point is then supposed to be ‘<alias>iracq:’.

6.4.2 DATABASE

The file iracqBranch.db contains the class definition for the Infrared Acquisition Module. This file
has to be included in the DATABASE.db file of the environment. The following macros can be de-
fined before each inclusion:

#define iracqINSTANCE iracq_mylnstance
#define iracqROOT myRoot
#include “iracqBranch.db”

iracgINSTANCE becomes the alias of the database point for this instance. If not defined it defaults
to “iracq”. iracgROOT is the absolute path of the database root. If not defined it defaults to <irac-
gqINSTANCE>.

The basic structure of the infrared acquisition database is as follows:

--0 <alias>racql NSTANCE --|--0 irace (irace system paraneters)
| --0 exposure (exposure paraneters)
|
|

--0 detector (detector specific val ues)
--ortd (RTD interface)

6.4.3 SERVER STATES

The server state is called “OFF” when no server process is running. Starting the server initializes
the state to “LOADED”. Then it is possible to send commands. If a default detector configuration
was specified in the system configuration or the -det option was set, the detector configuration is
loaded. The command “STANDBY” brings the server to the “STANDBY”’-state. All sub-systems are
up, but not yet configured. The IRACE command server (protocol converter) is running on the
IRACE pre-processor workstation. The IRACE front-end is booted. The acquisition process is not
yet running. The command “ONLINE” configures all sub-systems with the current detector config-
uration and also starts the acquisition process (“ONLINE”-state). It is possible to go directly from
“LOADED”- to “ONLINE”-state and vice-versa (with the command “OFF”). When going from
“ONLINE” to “STANDBY” the acquisition process terminates, the sequencer is stopped, the CLDC-
boards are all disabled and the control server disconnects from IRACE command server and front-
end. However the IRACE front-end remains in booted state unless the -haltlrace flag was set in the
“STANDBY” command (i.e. “STANDBY -haltlrace”). The “OFF”-command will terminate all sub-
processes and the IRACE front-end is no longer booted.

The data acquisition is started/stopped with the “SEQ -start/-stop” command. The command
“MISC -rstent” sets a flag on the acquisition process to reset all loop counters.

If the DET.CON.AUTONLIN parameter is set to “T” in the system configuration, the server will au-
tomatically go to “ONLINE”-state after being started.

The IRACE front-end can be reset using the RESET-command. This is only valid in “ONLINE”- or
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“STANDBY”-state. Otherwise the command has no effect. If the state was “ONLINE” the server
goes automatically to “STANDBY”-state afterwards.

Server States:

i racqSTATE_OFF (1) - “OFF

i racqSTATE_LOADED  (3) - “LOADED’
i racqSTATE_STANDBY  (3) - “STANDBY”
i racqSTATE ONLINE  (4) - “ONLINE’

Server Sub-States:

i racqSUBSTATE_IDLE (1) - “IDLE’
i racqSUBSTATE_BUSY  (2) - “BUSY”
i r acqSUBSTATE_ERROR (3) - “ERRCR’

Operational Modes:

i racqMODE_REAL (1) - “NORMWAL"
racqMODE_SI M (2) - “SI MJLATI QN

Database Attributes:

<alias>iracqg:irace.state - current server state
<alias>iracq:irace.stateN - server state nane
<alias>racq:irace.subState - current server sub-state
<alias>iracqg:irace.subStateN - server sub-state nane
<alias>iracq:irace. opMde - operational node
<alias> racq:irace. opModeN - nane of operational node

6.4.4 INTEGRATION TIME

The integration time is set via the setup parameter DET.DIT. There is a minimum value (DET.IN-
DIT) for the integration time, which depends on the currently used read-out technique. The actual
value of DET.MINDIT is defined in the Sequencer-Program file. If a the value of less than
DET.MINDIT is specified, DET.DIT is automatically corrected.

Database Attributes:

- DET.D'T <al i as>i racq: exposure.DI' T
- DET.MNDI T <al i as>i racq: exposure. MNDI T
Access:
- DET.D'T SETUP “-function DET.DI T <val ue in seconds>"
STATUS “-function DET.D T"
- DET.MNDI T STATUS “-function DET. M NDI T”

6.4.5 SETUP COMMAND

The syntax of the setup command is:
“SETUP -function <paramlName> <paramlValue> <param2Name> <param2Value> ...”

All setup keywords specified in the ESO-VLT-DIC.IRD dictionary can be set using this command.
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The dynamic parameters of the acquisition process can also be set via the setup command. The da-
tabase attribute ‘<alias>iracq:irace.dynPars’ contains a table [name (rtBYTES32), value (rtBYTES32)]
of all currently defined dynamic parameters.

The parameter setup contains all dynamic parameters for a read-out mode. These can be parame-
ters exported by the acquisition process or parameters used in the sequencer program or subpattern
dispatcher files. All parameters which are not exported from the acquisition process have to be de-
fined in the DSUP-file of the read-out mode. The acquisition process defines valid default values for
all its exported parameters (these parameters can optionally be set in the DSUP-file)

6.4.6 READ-OUT MODES

The read-out modes for a detector are defined in the detector configuration file. Each read-out
mode is assigned a unique name, which is used for selection via the control panel or the setup com-
mand “SETUP -function DET.NCORRS.NAME <name>". The setup parameter DET.NCORRS re-
fers to the unique id (RM-index) of the mode and can be used alternatively.

Example:
DET. | RACE. RM2. NAMVE “Doubl e”; # read-node nane
DET. | RACE. RM2. ACQ “sdmaAl 2”; # acquisition process
DET. | RACE. RM2. SEQ “Al addi nDbl Cor _seq”; # readout sequence
DET. | RACE. RM2. DSUP “ Al addi nDbl Cor. dsup”; # default paraneters

The available read-out modes for the current detector setup can be retrieved with the command
“STATUS -function DET.NCORRS.AVAIL”. The format of the returned list is:

<NCORRS>:<read-out mode name>]...

The currently defined read-out modes are also stored as table (fields: name, ncorr) in the database at-
tribute ‘<alias>iracq:irace.rmbDef’.

6.4.7 FRAME WINDOW HANDLING

The setup parameters DET.WIN.STARTX, DET.WIN.STARTY, DET.WIN.NX, DET.WIN.NY define
the format and position of the data-frame within the chip. STARTX/Y refers to the lower left cor-
ner. If software windowing is used (default, “SETUP -function DET.WIN.TYPE 07), the whole de-
tector is read out and only the data transfer task is informed to request a window from the pre-
processor. This is mainly used to save transfer/storage overheads.

If hardware windowing is selected (“SETUP -function DET.WIN.TYPE 1) the sequencer program
is reloaded with the new window parameters and the acquisition process is restarted with the *-nx,
-ny’ command line options set accordingly. The DET.WIN.HW.SUP setup parameter can be used to
disable hardware windowing. Generally this should be set in the default parameter setup file for
read-out modes which do not support windowed read-out of the detector. If hardware windowing
is switched on, the window setup parameters are automatically adjusted following several detector
specific rules which are defined in the detector configuration:

The DET.CHIP.ADJUST parameter specifies the HW-window adjustment mode for the detector.
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Valid values are:

CENTER - window is automatically centered
PART - window is adjusted to the next partition

speci fied by the DET. CH P. PARTNX, PARTNY par aneters
FREE - windowis only adjusted to nultiples of

t he DET. CHI P. STEPX, STEPY paraneters

The DET.CHIP.STEPX/Y parameters specify the adjustment step in x/y-direction for windowed
readout. Adjustments are done in multiples of this value.

The DET.CHIP.PARTX/Y parameters specify the partition size in x/y-direction for windowed
readout. Only relevant, if the DET.CHIP.ADJUST value is set to “PART”.

6.4.8 EXPOSURE CONTROL

Normally, when an exposure is started both sequencer and acquisition are restarted. It is also possi-
ble to let the sequencer run continuously, when a START-command is issued. This is controlled via
the SETUP keyword “DET.IRACE.SEQCONT T]F”. In continuous mode just the acquisition pro-
cess resets its buffers and starts building a new sum. This is useful to avoid that corrupted data is
used for building the sum, like if for instance the telescope was moved and frames where taken
during the movement. It is however possible to specify that the acquisition process should not reset
the buffers/counters by using the flag “-noNcReset” together with the START-command. In this
case the acquisition process continues to build the sum and the frame may be ready earlier than the
actual exposure time. This feature can be used when it is important to minimize the overheads, but
requires that there are no changes in the fields of view.

The exposure can be aborted using the ABORT-command. In this case no data file is generated un-
less the frame was already received on the WS as the command was issued.

The END-command makes the acquisition process terminate the exposure as soon as possible. In
this case the data file generated may be just an intermediate result.

The WAIT-command can be used to wait for an exposure to complete. It returns the actual exposure
state with the last reply.

The FITS-header is generated as specified in the ESO-VLT-DIC.IRACE dictionary. With the setup
command “SETUP -function DET.FITSHDR.EXT.ST T]F” the extended FITS-header can be en-
abled or disabled. When the extended FITS-header is enabled also maintenance keywords like
clock- and bias-voltages will be stored.

Exposure States:

i racqEXP_UNDEFI NED (0) UNDEFI NED

i racqEXP_I NACTI VE (1) | DLE

i racqEXP_PENDI NG (2) ‘not i npl ement ed’
i racqEXP_| NTEGRATI NG (4) | NTEGRATI NG

i racqEXP_PAUSED (8) ‘not inplenented
i racqEXP_READI NG_QUT (16) ‘not inplenented
i r acqEXP_PROCESSI NG (32) ‘not inplenented
i racqEXP_TRANSGFERRI NG (64) TRANSFERRI NG

i racqEXP_COWPL_SUCCESS (128) COVPLETED

i racqEXP_COWPL_FAI LURE (256) FAI LURE

i racqEXP_COVPL_ABORTED (512) ABORTED
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Database attributes:

<al i as>i racq: exposur e. expSt at us - exposure status

<al i as>i racq: exposure. expSt at usN -exposure status nane
<al i as>i racq: exposure. expTi ne -exposure tine

<al i as>i racq: exposur e. expCount Down - exposure countdown
<al i as>i racq: exposure. expNo - exposur e nunber

After starting the exposure state will be “INTEGRATING”. When the header of the last file has been
received by the data transfer task (i.e. the break-conditions for all frames have been reached) the ex-
posure state goes to “TRANSFERRING”. At this time all detector-data for the current exposure are
taken. When the last file has been stored on disk the exposure state goes to “COMPLETED”. If an
error occurred during the exposure the state goes to “FAILURE”. If the exposure was aborted the
state goes to “ABORTED”.

6.4.9 DETECTOR MODES

Setup macros for operating the detector in several pre-defined modes can be declared in the detec-
tor configuration file:

DET. MODEi . NAME “nane of the node”;

DET. MODEi . SETUP “<keywor d> <val ue>, <keyword> <val ue>,
R

DET. MODEi . SETUP “setup-file”;

The mode can be selected with the command:
“SETUP -function DET.MODE.NAME <name>"

This will set all keywords given in the DET.MODE.SETUP of that mode. If the current setup match-
es all keywords of a mode, the DET.MODE.NAME keyword reflects the according mode-name and
is also set in the FITS-header. If several modes match, the one with the most keywords is taken. The
maximum number of modes for one detector configuration is 16. Each mode can contain up to 64
keywords. If the setup line length exceeds 256 characters, a file-name can be specified instead. The
setup file must contain the keywords for the mode in SHORT-FITS format. Unless an absolute path-
name is given, the file is searched in

$I NS_ROOT/ $I NS_USER/ M SC/ | RACE/ MSUP/

If no extension is given in the file-name, the extension “.msup” is assumed.

6.4.10 FRAME SELECTION

Usually an exposure is finished, when the INT-frame has been received on the WS. As it is required
by some readout modes to store also other frames during one exposure, a more general exposure
break condition has to be applied. Each frame generated by the acquisition process and selected to
be stored can have a counter, that indicates the number of frames of that type, that must be stored
during the exposure. The exposure is finished, when all these frames have reached their break con-
dition. All that can be controlled via the command:

“FRAME -name <frame name> [-gen T | F] [-store T | F] [-break <counter>]"

A list of all available frames can be retrieved with the command:
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“STATUS -function DET.NCORRS.FRAMES”
The format of the returned list is:
<frane name>. <gen (0| 1)> <store (0| 1)> <break counter>|...

The available frames are also stored as a table (fields: name, generate, store, disp, break) in the data
base attribute ‘<alias>iracq:irace.frames’.

6.411 NAMING OF DATAFILES

There are three different naming-schemes for files produced during an exposure. Unless an abso-
lute path name is specified as base-name for one of the below naming-schemes all files will be
stored by default in the data-path $INS_ROOT/$INS_USER/DETDATA. In addition the data-path
can be defined via the DET.IRACE.DTT.PATH parameter which can also be set in the system-con-
figuration file.

The naming scheme can be adjusted:

- via the system configuration keyword “DET.CON.NAMING.TPYE <type>”
- via the command “SETUP -function DET.EXP.NAMING.TYPE <type>”"

The <type> can take the values “Request-Naming” or “Sequence-Naming” or “Auto-Naming”.
Two different naming schemes are supported:

1. Request Data File Naming: The Name must be given in before each exposure is started
(START command given). The name is given in with the SETUP command (parameter
“DET.EXP.NAME <name>""). The FITS-file will be named in the following way:

<r equest ed- nane>_<frane- no>_<frame-nanme>.fits

If only one INT frame is taken during the exposure the file name for this frame will be
just <requested-name>.fits

2. Sequence Data File Naming: An index is added to a base name. The index is increment-
ed after each exposure. Setting the base name is done with the SETUP command (pa-
rameter “DET.EXP.SEQ.NAME <name>”). The index can be set with the
“DET.EXP.SEQ.NO <no>" parameter. The FITS-file will be named in the following
way:

<seq- base- nanme><seq- no>_<frane- no>_<frane-nane>.fits

If only one INT frame is taken during the exposure the file name for this frame will be
just <seq-base-name><seqg-no>.fits

3. Auto Data File Naming: An index is added to a base name. When a new base name is set
(or the naming scheme changes) a start index is determined automatically by searching
the data target directory for files starting with the base-name. Initially (i.e. when
DET.EXP.SEQ.NO is set to zero) the returned index is the highest existing index plus
one. If DET.EXP.SEQ.NO is larger than zero the returned index is the first not existing
index which is larger than DET.EXP.SEQ.NO. Once the index is determined it is incre-
mented by one (without further check) after each exposure until either the base-name or
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the naming scheme changes or a new (minimum-)sequence number is explicitly set via a
setup command. This makes it necessary that if DET.EXP.SEQ.NO is set to a value larg-
er than zero, then no file with the current base-name and an index larger than
DET.EXP.SEQ.NO must exist in the data target directory.

The name of the last file saved to disk is stored in the database attribute ‘<alias>iracq:expo-
sure.newDataFileName’.

6.4.12 FITS HEADER

The FITS-header is generated as specified in the ESO-VLT-DIC.IRACE dictionary. With the setup
command “SETUP -function DET.FITSHDR.EXT.ST <T|F>" the extended FITS header can be en-
abled or disabled. When the extended FITS-header is enabled also maintenance keywords like
clock- and bias-voltages are stored.

6.4.13 DATA CUBES

To save the FITS-header and file generation overhead it is also possible to store the frames in data
cubes. If the data cubes are enabled via the SETUP command “DET.FILE.CUBE.ST T]F”, one data
cube file is generated for each frame type that has been selected for storage. The number of images
in the file is given in the NAXIS3 FITS-header keyword. If the maximum size for one data-cube has
been reached, the data transfer task will automatically create a new one for that frame type. The file
naming is done in the same way as for normal FITS files. It is also possible to create data cubes with
different frame types. Cubes can be defined in the detector configuration file:

DET. CUBEi . NAME “any- nane”
DET. CUBEi . TYPES “HCYCLEL1| HCYCLE2| INT]| .. ."

The file name for cube<i> would be:
<BASENAME>_<CUBE_COUNTER>_<DET. CUBEi . NAMVE>

If DET.CUBEI.NAME is an empty string and the cube contains the INT frame it will be just:
<BASENAME>_<CUBE_COUNTER>

It is the users responsibility to take care, that the data types (integer, floating point, etc.) and the di-
mensions of all frames in the cube are the same.

6.4.14 DETECTOR MOSAICS

To increase transfer and processing bandwidth the acquisition processes may be distributed among
several computers. The control server can handle several acquisition processes on different pre-pro-
cessor workstations. They are all started/stopped synchronously. The acquisition processes are de-
fined for each read-out mode in the detector configuration file via the DET.IRACE.RM<i> ACQ<n>
keyword. One might define as many acquisition processes as acquisition devices are pre-defined in
the system configuration file (assigning host-name, DMA-device name and port numbers):
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DET. | RACE. ACQL. HOST "<host 1>"; # host nane

DET. | RACE. ACQL. CVDPORT 8001; # command- server port
DET. | RACE. ACQL. DATAPORT 8002; # dat a-server port

DET. | RACE. ACQL. ERRPORT  0; # errorstack-server port
DET. | RACE. ACQL. DEV "/dev/ipcO_dma"; # dma-device nane

DET. | RACE. ACQR. HOST "<host 2>"; # host nane

DET. | RACE. ACQ2. CVDPORT 8001; # conmmand- server port
DET. | RACE. ACQ2. DATAPORT 8002; # dat a-server port

DET. | RACE. ACQR. ERRPORT  0; # errorstack-server port
DET. | RACE. ACQ2. DEV "/dev/ipcO_dm"; # dma-device nane

Additionally each acquisition process may handle more than one detector. The total number of de-
tectors is given in the DET.NUMDET keyword in the detector configuration file. It is assumed, that
each detector has the same size as given in DET.CHIP.NX, DET.CHIP.NY. If DET.NUMDET is larg-
er than 1, it is divided by the number of processes defined for the read-out mode. This value can be
accessed in the acquisition process through the global variable sdmaNumDet. Each acquisition pro-
cess is then supposed to generate frames with the dimension in y-axis multiplied by sdmaNumDet
(see section 4.3).

The data transfer task (iracgDtt) then receives frames from all acquisition processes and generates a
separate file for each detector. The file names get the additional extension “_DET<n>", where <n>
is the number of the detector. It is assumed that the order of the detectors is linear across the acqui-
sition processes (i.e. first acquisition process handles the first sdmaNumDet detectors and so on). If
the images are stored to data-cubes, the NAXIS3 parameter increases proportional to DET.NUM-
DET (i.e. the data transfer task just adds the frames for all detectors to the cube). Apart from this the
same rules for data cubes as described in section 6.4.13 are applied.

6.5 DATA TRANSFER BASE CLASS

The data transfer task (iracqDtt) is started, stopped and controlled via the control server. Generally
the data transfer task runs on the same host as the control server. If the data transfer task should
run on a different WS, the host name for the data transfer task can be specified in the system config-
uration file via the keyword “DET.IRACE.DATAHOST <hostname>". A base class (iracqDTT) is
provided to allow application specific extensions. If the extension also wants to add callbacks or da-
tabase access, the iracqDTT_EVH class has to be used as parent class instead of iracqDTT.

6.6 SERVER EXTENSIONS

To customize your own server, a new server class has to be derived from the public iracqEVH class.
There it is possible to add new command callbacks. The standard vitMakefile should be used to
build the server process. The following flags have to be set:

nmyServer _LI BS=iracqEvh iracqSrv iracqExt iracq \
irl tconScllnt tcomsdmalnt \
i cndSock icnd \
evh eccs CCS fnd C++ c

A detailed example that is also contained in the test directory of the iracg-module can be found in
section 11.1.

To customize your own data transfer task, a new class has to be derived from the public
iracqDTT_EVH class. There it is possible to add new command callbacks. The standard vitMakefile
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should be used to build the server process. The following flags have to be set:

nyDtt _LIBS=iracqData iracqgbDataEvh iracqExt iracqg irl \
tcontcl Int tcom sdmalnt i cndSock icnd \
evh eccs CCS fnd C++ ¢

The customized data transfer task is selected via the “-dtt <data transfer task hame>" command
line argument of the acquisition server. A detailed example that is also contained in the test directo-
ry of the iracg-module can be found in section 11.2.

A special feature is the
virtual int ProcessFrame(sdmaFRAME_T *frame, char *erms)

method, which is defined in the iracgDTT base class. This method can be overloaded by the appli-
cation to add own frame post-processing. It is a callback function, which is called just after a data
frame has been received from the acquisition process. A pointer to the received frame is passed via
the sdmaFRAME_T structure. If the function returns iracqFAILURE, the string <erms> is sent as
data error event to the control server and the exposure is discarded. If the ‘FrameHandled()’ method
is called within the call-back, no further action (scaling, post-processing, display, storage) is done
with the current frame.

The sdmaFRAME_T structure is defined as follows:

/*
* frame header type
*/
typedef struct
{

int dtype; /* data type */
int ftype; /* frane type */
int start _x; /* w ndow start-x */
int start_y; /* window start-y */
int nx; /* wi ndow nx */
int ny; /* w ndow ny */
int scal ; /* scale factor */
int cnt; /* frame counter */
int set upl d; /* setup-id */
int err; /* error-id */
int overrun; /* overrun flag */
int frames; /* available frame types */
int tx; /* track point x */
int ty; /* track point y */

} sdmaFRAMVE_H

/*
* frame type (external)
*/
typedef struct
{
sdmaFRAME_ H  h; /* header structure */
char *f buf ; /* frame buffer */
} sdmaFRAME_T;

6.7 IMAGE POST-PROCESSING

The data transfer task provides a general mechanism to perform operations on the images received
from the acquisition process before storing them to disk. The post-operations are selected via the
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IMGOP command. The “IMGOP -enable] disable” command enables/disables the currently speci-
fied operations. The “IMGOP -clear” command clears all operations (-> no post-processing is done
before storing the image on disk). The operations on the image are performed in the same order as
the IMGOP command is issued. The following features are supported (each operation has to be set
with a separate command):

“IM3OP -rotate <angle>":The inmage is rotated by <angl e>.
Valid values are 0, 90, 180, 270.

“IM3OP -fx": Flip imge in x-direction.

“IMOP -fy”: Flip image in y-direction.

Note that all operations are memorized until an “IMGOP -clear” is sent. So the command sequence
“IMGORP -rotate 90; IMGOP -rotate 90;” will have the same effect (and also same performance) as
“IMGORP -rotate 180”.

6.8 BURST MODE

In some cases it might be necessary to store larger amounts of raw data or to sample at a very high
frame-rate. If the frame rate is too high (> 200 Hz) the DMA-interrupt latency becomes dominating
and no CPU-power is left for pre-processing. Two kinds of “burst modes” have been introduced to
cover these two cases.

6.8.1 RAW DATA MODE

The raw data mode is activated by sending the setup command
“SETUP -function DET.BURST.NUM <num>"

If <num> is greater than zero it indicates the number of [DET.WIN.NX, DET.WIN.NY]-dimension
sample-frames to be stored in the burst buffer. If an exposure is started both sequencer and acquisi-
tion are restarted (the DET.IRACE.SEQCONT flag is ignored in that case) and the buffer is filled
until <num> sample-frames (16 bit short integer) are stored. At the end of the exposure an INT-
frame (containing only dummy data at the moment) is transferred. The transfer of the sample-
frames starts immediately and runs in parallel to the data recording. A 3 X 2 MBytes input-ring
buffer is used to ensure interrupt stability. This means that at least 2 MBytes of data have to be cre-
ated to satisfy the DMA. The dynamic parameter DET.BURST.SKIP indicates the number of frames
to be skipped before starting to transfer.

This mode can be activated regardless of the currently selected read-out mode. Setting

DET.BURST.NUM to zero deactivates the burst-mode and restores the standard acquisition process
for the current read-out mode.

6.8.2 INTERNAL BURST MODE

The internal burst is activated by sending the setup command
“SETUP -function DET.BURST.NUM <-num>”"

The negative value indicates that an internal burst-buffer should be applied. In this case the DMA is
enlarged by a factor of <num>. The data processing is not affected in this case as soft-interrupts are
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created for each sub-division. The calculation thread will wait for <num> buffers and will then pro-
cess them within one step. This helps to workaround the 200Hz interrupt limitation, but depending
on the actual processing it may slow down the acquisition performance as a whole (if for example
least-square fit or standard deviation have to be solved within the <num> buffers).

Also in this case a value of zero for DET.BURST.NUM deactivates the burst-mode.

6.9 GRAPHICAL USER INTERFACE

Usage: iracqCrl [options]

-host <host nane> - host nane of the server
(default: ins6)

-1 oad <nodul e> - load plug-in's in nodul e
(searches |ib<nodul e>*.tcl)

-noccs - do not use CCS

(default: use CCS)
-port <port number> - server port number (NOCCS only)

(default: 0)
-server <nane> - server nane
(default: iracqServer)
-dtt <instance> - process nane of data transfer task
(default: iracqbDtt)
-verbose <l evel > - set verbose |evel
(default: 0)
-l og <l evel > - set log level
(default: 0)
-inst <instance> - server instance

(default: <>)

In the control panel there is a notebook area, where an application can insert widgets to control
functions, that do not belong to the general DCS. These widgets should be designed as standard
user interface classes (uif-classes) with the panel editor. The application has to provide its own Tcl-
library to communicate with its server extension callbacks. If the ‘-load <module-name>’ argument
is set in the command line of iracqStart, the Tcl-library ‘lib<module-name>.tcl’ is dynamically load-
ed and all uif-classes, that are contained in that library, are added to the notebook area of the stan-
dard DCS control panel. If the Tcl-library contains a ‘<module-name=>Init’ procedure, this is called
during initialization. The instance of the uif-classes is the module name. So all global variables used
in the Tcl-library are accessed via ‘gvar(<module-name>_variableName)’. Each uif-class appears on
a separate notebook-page. The title of the page is derived from the filename. The uif-class with the
name ‘<module-name>MyClass_uifClass.tcl’ will appear as page with the title ‘MyClass’.



61

VLT-MAN-ESO-14100-1878

IRACE-DCS User Manual - 1.4

5114 Moys duing J=ETTo!

M JaBeue)y a|4 714 1asay

[ :Av1dSIO 1TINS3Y

J0)UORY aaueuwIopad o Buuos -
- i - . ’ AN CA LV
- e ) Buinieoay] ELR: | T |
£GLOGZGRE T BPETS SOCHY (LN 0593°60%TIE0180-20-TO0Z ST Sul3 4235 fhoeur Y
_| ***pajdels 1 J3ousnbas fhoedar SApspES reot _ <N L _ ® Ldvls
d ko ib . .
, P = o ot tore ot ayetmay Baep thooat ajgeul idaysuedp ejeq | (ALY UIBUS | SURIHING  UpA—H T AMOANIM
AJOISIH Uonoy o ~ Buwep-isanbay | Bas | | : surep --bag

<1 I agng-eieg ul aloyg I | Eas _ | : awren —-bay
/ 000%0 ) 0000 0000 pd43d ST S[ETIOP

00%0 ) 00070 000'0 $434 2120 [ZT19P A = =
| (00070 ) G000 000°0 7439 TTID S[TTIOP 1R 7 pug  pogy | ouelg

T S T = A St o (p-5-g-3 T43d OTIT S[OTI9P _| =314°bas

. . . A JLOH A
aos) me s PERHIGE R | essumewnonon - ST [ moiooion  sumamens
drel g S 58 2| opa sronuen s - 5 S ssionion | s
. . . 1[5 19 .

to00'a 3 0003 0003 Pohah sal Sh 1op Siidpepuap - |X@PUII8S3Y [AIISIH 8l 1ealD aaLEIaN0D | ‘IUNSOXA

(000°G ) 000°G 000G TIEMTTED £I0 GE 19P

{000%0 ) 0000 000'0 anst Zar Gz 19P

(000°G ) 000°G 000G p-5-Z-T1353dh TID [T 19p pooreae— bow doje | bow peje | 248Ul I | : 1apeay | Aeiag
7 £1EH ¥95)  ZAN[EA  TAN[EA auey Ly

| owimnm | [PRS OIS [BSSI®IS | ggeu3 o [~ L QdvoE-00v  TTOMINOD-DAY

- - = 23T2A0H

= (i = LI3TADH

- r = ATALS

= (i = AMI=H3 LM

= I o LMl

= I o 113
ARIHEID FHO1ES FLWHIANIE Bl k=]
sse|oA Yaddoys  eieg | wered /mmEm\_n_

gaseNm G) — ANpopy u

ol |y doig Heg R | 2011 [ :ua-uny
_M_ | +dosoey _.I [BLUIOR |
:pasdg-peay :apoyy—4asuanbag (-0as) | Z81°T |:3M1L NOUYUDALNI
360P o
anes [ o1 | T o |
BrOE
safeyop 6FLTL | 2 Answaiel [ Gits Lanmea, ajgesiq
Anawa|a L 6FL L | LTABBWSEL zp| 1 18uuBYD [ auTavwms | wzcm,.qk
Bumag aBeyjos ajgeuy [
= (p—Cc-2-) TdEd 0704 ||~ ssBeuos-2a |~ 0 :DA12I dNLIS FDVLIOA
— _ _ zdewps| : anig-hay M)))» [F2= JoaTadT TeMeH /035, /30941./0| : ald—hasg
s1qnog | :apopy nopeay M2 £0To5TTEMEH HTD 36T 05| ¢ alld-M1D

[ 'MOHumH..ﬁ.mBm.I\m_w.u.._.l_Db\uu.u_w_H\_ -8l —HOA

dTar SHELS -gng
NOIL¥TNWI S | :apol uonesado HMITHO -gpels

d Ig  ByuoZ ajg

uopeInByuosy enuely

_ COTDET TENEN _Ea_am..:m_._:au Aoyaajaq

_ rauwney digy

T1BMBH

mmbay paieyuy




62 IRACE-DCS User Manual - 1.4 VLT-MAN-ESO-14100-1878

—
—l Parameter Setup | - |

|| DET.CHOP.CYCSKIP [ [
| DET.CHOP.NCYCLES | [
CET.CHOP.ST | [
CET.DITDELAY I [
CET.MNC.DIT | [
DET.MCHCYC [ [
| [
| [
| [
I [
I [

[selolsTololo]

HoETMCINT
i DET.MC.STDEY
|| CET.NDIT

| DETNDITSKIP
DET.SETUPID

:_ Applyl Defaultl Dismissl |

S| o (f |e] [ef |=]|F

6.10 START-UP SCRIPT

The startup/shutdown of the Infrared Data Acquisition is done via the iracqStart/Stop script:

Usage: iracqStart [options]

- man just show on-1ine manual
-verbose <l evel > set verbose | evel
(default: 0)
-l og <l evel > set |log |evel
(default: 0)
-inst <instance> set server instance
(default: <>)
-xterm start processes in xterms
-cfg <name> system configuration file name
(default: sys.cfg)
-det <nane> detector configuration file nanme
-sim start server in simulation node
- gui starts also the control panel
-noccs do not use CCS

-port <server port> speci fy the command server port
(only for maintenance and NOCCS)
-server <serverName> uses <serverName> as control server
(default: iracqServer/iracqServer NoCcs)

-dtt <name> process nanme of data transfer task
(default: iracqDtt)
-1 oad <nynod> | oad uif-classes of <nynpd> i nto panel

(this mght be repeated)
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-gui
-noccs

-server

Usage: iracqStop [options]
-verbose <l evel >
-l og <l evel >

-inst <instance>

-port <server port>

<server Name>

set verbose | eve

(default: 0)
set log | eve
(default: 0)

set server instance

(default: <>)

stops al so the control pane

do not use CCS

speci fy the command server port
(only for maintenance and NOCCS)
uses <server Nane> as control server

(default: iracqgServer/iracqServerNoCcs)
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6.11 ON-LINE MANUAL

The infrared acquisition module (iracq) is delivered together with an on-line manual covering the
main issues of this user manual. The manual can be called either from the UNIX-shell via the start-
up-script (‘iracgStart -man’) or via the ‘Extended Help’ button in the control panel.

Dismiss § Index Search Available Topics:

Available Topics:

Installation

System Configuration
Detector Configuration
System Control

Setting of Integration Time
Parameter Setup
Exposure Control

File Maming

Image Post-Processing
Burst Mode

Yoltage Setting
Sequencer Control
Sequencer Program

ADC Control

Read-0ut Mode
Acquisition Process

User Defined Commands
Downloading of Data-Sets
Data Interface

Window

IRACE Real-Time Extension
Database

Real Time Display

User Interface Classes
Extensions




IRACE-DCS User Manual - 1.4

VLT-MAN-ESO-14100-1878

7 CONFIGURATION FILES

Directory Structure:

$I NS_ROOT/ SYSTEM M SC/ | RACE/ SYS

| DET

- System Configuration File(s)
and | RACE boot abl es.
- Detector Configuration File(s)

/ DSUP - Default Setup Files
[ VOLTACGE - Voltage Setup Files

/ CLK - Clock Pattern Setup Files
/ SSD - Subpattern Dispatcher Files
/ SEQ - Sequencer Program Fil es

The following file name extensions are used:

Bootables:

System Configuration Files:
Detector Configuration Files:
Voltage Setup Files:

Clock Pattern Setup Files:

Sequencer Subpattern Dispatcher Files:

Sequencer Program Files:

btl
.cfg
.dcf
AY;

.clk

.ssd (trivial loop format)
_ssd (loop executable - tcl format)

.seq (trivial sequence files)
_seq (loop executable - tcl format)
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7.1

SYSTEM CONFIGURATION FILE

E.S.O - VLT projec

“@#) $ld: sys.cfg,

j stegnei

13/ 10/ 98

HHEEEHEEER

t

v 1.1+ 1999/09/29 14:47:45 vitsccm Exp $”

Creat ed

DESCRI PTI ON

Exanpl e ASCI| FILE

e

for system configuration.

# RTD Configuration

DET. CON. RTD. | NT

# system path
DET. | RACE. SYSPATH

“$HOST”; # RTD Host Name
“$RTAPENV” ; # RTD Envi ronment Name
“$DI SPLAY”; # Display nane for the RTD
“F; # use internal RTD channel

“$I NS_ROOT/ SYSTEM M SC/ | RACE”;

# data path

DET. | RACE. DTT. PATH “$| NS_ROOT/ SYSTEM DETDATA";

# data transfer task host

DET. | RACE. DTT. HOST “ $HOST” ;

# sof tware configuration

DET. CON. OPMODE “SI MULATI ON; # default operation node
#DET. CON. OPMODE “ NORMAL” ; # default operation node

DET. CON. NAM NG. TYPE

“Request - Nami ng”;

DET. CON. CLDC. ST “F

DET. CON. | RACE. ST F’;

DET. CON. SIM ST “F,

DET. CON. DETCFG “Hawai i Sci 03”;
DET. CON. AUTONLI N “F,

# FI'TS header

DET. FI TSHDR. SI ZE. NO 8;

DET. FI TSHDR. EXT. ST “F,

# front-end configuration

DET. | RACE. SCLHOST “$SDVA_HOST” ;
DET. | RACE. SCLSRVPORT $TCOM_SRV;
DET. | RACE. SCLPROTTYPE “i pc”;

DET. | RACE. SCLDEV “/dev/ipcO_conf;
DET. | RACE. SCLBOOTFI LE  “scl pp. bt ”;
DET. | RACE. NUMCLDC 1;

DET. | RACE. NUMADC 2;

DET. | RACE. VDI FFVAX 0.5;

DET. | RACE. NCLI ENT 3;

# data acquisition configuration

DET. | RACE. ACQL. HOST “$SDMA_HOST”;
DET. | RACE. ACQL. CMDPORT ~ $SDVA_CMD;
DET. | RACE. ACQL. DATAPORT  $SDVA_DATA;
DET. | RACE. ACQL. ERRPCRT 0;

DET. | RACE. ACQL. DEV “/dev/ipcO_dm”;
DET. | RACE. ACQ . HDR 1;

DET. | RACE. ADC1. ADDR 1;

DET. | RACE. ADC1. NAME “ADC- G1";
DET. | RACE. ADC2. ADDR 2;

DET. | RACE. ADC2. NAME “ADC- X",

#

# --- 000 ---

#
#
#
#
#
#

H* H#*

HH o H o HHHH

HH o H R

H* 3

default nam ng type to use
enabl e CLDC at ONLI NE conmand
start | RACE at ONLI NE command
sinulation installation
default detector config.

go ONLINE after start-up

FI TS header size (no.
extended FI TS header

of bl ocks)

host of the irace front-end

scl -server port
scl-interface-type

scl-interface device name
bootable file for irace front-end
only for simulation

nunber of ADC boards in system
mexi mum tel enetry difference

maxi mum nunber of data clients

host

conmmand- server port
dat a- server port
errorstack-server
dma- devi ce nane
header on | RACE dat a- bus

port

address on | RACE- St at us- Bus
ADC group name

address on | RACE- St at us- Bus
ADC group name
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7.2 DETECTOR CONFIGURATION FILE

E.S.O - VLT project

#
#
# “@#) $1d: Sh256.dcf,v 1.1+ 1999/09/29 14:47:45 vltsccm Exp $”
#
# who when what
- S e N N N
# jstegnei 13/10/98 Created
#
#
# DESCRI PTI ON
# ASClI| FILE for detector configuration.
#
DET. CH P. NO 1; # uni que detector nunber
DET. CHI P. NAME “Sh256”; # detector name
DET. CHI P. I D “ESO- Sh256”; # eso detector id
DET. CHI P. TYPE “IR'; # type
DET. CHI P. NOCHAN 4; # nunber of data channels
DET. CHI P. PXSPACE 3. 000E- 05; # pi xel - pi xel spacing
DET. CHI P. NX 256; # chi p-size x-direction
DET. CHI P. NY 256; # chip-size y-direction
DET. CHI P. ADJUST “ FREE" # wi ndow adj ust node
DET. CHI P. STEPX 8; # adjust step x-direction
DET. CHI P. STEPY 2; # adjust step y-direction
DET. CH P. PARTNX 256; # partition size x-direction
DET. CH P. PARTNY 256; # partition size y-direction
DET. RSPEED 4; # gl obal read-speed factor
DET. RSPEEDADD 0; # gl obal read-speed add
DET. | RACE. CLDC 0; # cldc-board nunber
DET. | RACE. VOLTAGES “Sh256.Vv"; # voltage file
DET. | RACE. CLOCKS “Sh256. cl k”; # clock-pattern file
DET. | RACE. RVDEF 2; # id of default read-node
# readout nodes
DET. | RACE. RML. NAME “uncorr”; # read- node nane
DET. | RACE. RML. ACQ “sdmaSbl”; # acqui sition process
DET. | RACE. RML. SEQ “Sh256Uncor _seq”; # readout sequence
DET. | RACE. RML. DSUP “NONE” ; # default paraneters
DET. | RACE. RV2. NAMVE “doubl e”; # read- node nane
DET. | RACE. RM2. ACQ “sdmaSh2”; # acqui sition process
DET. | RACE. RM2. SEQ “Sh256Dbl _seq”; # readout sequence

#

DET. | RACE. RM2. DSUP “Sh256Dbl Cor . dsup”;
DET. | RACE. RWVA. NAMVE
DET. | RACE. RW4. ACQ
DET. | RACE. RW4. SEQ
DET. | RACE. RW. DSUP

“non-destructive”;
“sdmaSh4”;
“Sh256NonDest _seq”;
“Sh256NonDest . dsup”;

# ADC- board configuration
DET. | RACE. ADC1. HEADER
DET. | RACE. ADC1. ENABLE
DET. | RACE. ADCL. FI LTERL
DET. | RACE. ADCL. FI LTER2
DET. | RACE. ADC1. DELAY

eeerk

DET. | RACE. ADC2. HEADER
DET. | RACE. ADC2. ENABLE
DET. | RACE. ADC2. FI LTERL
DET. | RACE. ADC2. FI LTER2
DET. | RACE. ADC2. DELAY

eeeend

DET. MODE1. NAME ~ “npdel”;

H*+ o HH R

H* o HH R

defaul t paraneters

read- node nane
acqui sition process
readout sequence
default paraneters

header on | RACE dat a- bus
enabl e/ di sabl e (0/1)
filterl off/on (0/1)
filter2 off/on (0/1)
vari abl e del ay

header on | RACE dat a- bus
enabl e/ di sabl e (0/1)
filterl off/on (0/1)
filter2 off/on (0/1)
vari abl e del ay

DET. MODEL1. SETUP “DET. VOLT. DC1 -2.8, DET.RRSPEED 2, DET. RSPEEDADD 0"

DET. MODE2. NAME ~ “npde2”;

DET. MODE2. SETUP “DET. VOLT. DC1 -3.5, DET.RRSPEED 3, DET. RSPEEDADD 0"
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7.3 DEFAULT SETUP FILE

The default setup file (.dsup) contains default values for the dynamic acquisition process parame-
ters. It is also possible to define any new parameter here, which can then be used in subpattern dis-
patcher files and the sequencer program files. For each readout mode there exists exactly one
default setup file.

# E.S.O - VLT project

#

# “@#) $1d: Sb256Dbl Cor.dsup,v 1.1+ 1998/10/08 15:39:14 vitsccm Exp vitsccm $”
#

# who when what

B om s e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e mm——
# jstegmei 13/08/99 Created

#

#

# DESCRI PTI ON

# ASCI| FILE for default paraneter setup.

#

DET.NC. DI T 1

DET. NC. I | NT 0

DET. NC. STDEV 0

DET. NDI TSKI P 1

DET. DI TDELAY 0. 100

DET. MYPARAM 0.3

# --- 000 ---
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74  VOLTAGE SETUP FILE

69

The voltage setup files contains the definitions of all clock- and DC-bias voltages for one detector:

xxxx. config

HHHFHHFHIH

E.S.O - VLT project

DESCRI PTI ON
Vol tage file.

L

HHHH R

DET. VOLT. CLKLORAL
DET. VOLT. CLKLODAC1
DET. VOLT. CLKLOTEL1

### 16 clocks in this syntax

DET. VOLT. CLKHINML  “ckl1Hi . SyncFast”;

DET. VOLT. CLKLONML  “ck1Lo. SyncFast”;
DET. VOLT. CLKLOL -3.03;

# O ock Voltages:

Name Hi gh C ock Voltage 1

#
DET. VOLT. CLKHI 1 -7.35; # Level High dock Voltage 1
DET. VOLT. CLKHI RAL “[-8.0, -6.5]"; # Range H gh Cock Voltage 1
DET. VOLT. CLKH DAC1 1, # DAC Ch High Cock Voltage 1
DET. VOLT. CLKHI TEL1 1; # Tel Ch High Cock Voltage 1

Name Low Cl ock Voltage 1
Level Low Clock Voltage 1

DAC Ch Low Cl ock Voltage 1
Tel Ch Low O ock Voltage 1

2;

#
#
“[-3.5, -2.0]"; # Range Low Clock Voltage 1
;o O#
#

# DC Vol t ages:

DET. VOLT. DCNML DC1- VDDUC' ;
DET. VOLT. DCL -3.8;
DET. VOLT. DCRAL  “[-4.5, -3.5]";
DET. VOLT. DCDACL 33;
DET. VOLT. DCTEL1 33;

### 16 dc voltages in this syntax

# Nane DC Vol tage 1

# Level DC Voltage 1
# Range DC Vol tage 1
# DAC Ch DC Vol tage 1
# Tel Ch DC Vol tage 1
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7.5 CLOCK-PATTERN SETUP FILE

The clock-pattern setup file contains the definitions of all subpatterns needed for the readout modes

of one detector:

# E.S.O - VLT project

#

# xxxx.clk

#

# who when what
o
#

HHHHBHHHH T H A H A T H R H A R
#

# DESCRI PTI ON

# O ock-pattern file.

#

# Header paraneters

DET. CH P. NO 1, # Detector Type

DET. SUBPAT. NO 15; # No of Sub-Patterns

DET. CLKP. NO 11; # No of O ocks

# Placenent of software clocks onto hardware clocks

# Maxi num 5 cl ocks per line. Can continue over several lines if term nated

#with “,".

DET. CLKP. SWHWCLK1 “1,2,3,4,5,";

DET. CLKP. SWHWWCLK2  “6,7,8,9,33,7;

DET. CLKP. SWHWCLK3  “11";

DET. SUBPAT1. NAMVE “Del ay”; # Subpattern nane

DET. SUBPAT1. STATES 4; # No of states

DET. SUBPAT1. RFAC 1; # repetition factor

DET. SUBPAT1. STATEV1 “0000"; # SYNC Fast

DET. SUBPAT1. STATEV2 “0000"; # CK1 Fast

DET. SUBPAT1. STATEV3 “0000"; # CK2 Fast

DET. SUBPAT1. STATEV4 “0000"; # SYNC Sl ow

DET. SUBPAT1. STATEV5 “0000"; # CK1 Sl ow

DET. SUBPAT1. STATEV6 “0000"; # CK2 Sl ow

DET. SUBPAT1. STATEV7 “0000"; # CK RESET

DET. SUBPAT1. STATEV8 “0000"; # VBout CK

DET. SUBPAT1. STATEV9 “0000"; # Trigger

DET. SUBPAT1. STATEV10 “0000"; # Convert

DET. SUBPAT1. STATEV11 “0000"; # Spare

DET. SUBPAT1. RSPEEDV “10, 10, 10, 10"; # readspeed

DET. SUBPAT1. RSPEEDP “0,0,0,07; # perm ssion

### up to 31 subpatterns like this

# DET. SUBPAT<nr >. NAVE EXXXXXX" #subpattern nane
# DET. SUBPAT<nr >. STATES X; #no of states

# DET. SUBPAT<nr >. RFAC X; #repetition factor
# DET. SUBPAT<nr >. STATEV<st at Nr > “CXXXXT #DET. SUBPAT<nr >. STATES st at es
# DET. SUBPAT<nr >. RSPEEDV “X, X, X, X7 #read speed for each state
# DET. SUBPAT<nr >. RSPEEDP “X, X, X, X"; #perm ssion for each state
#

# nr = [1 ... DET.SUBPAT. NQ

# statNr = [1 ... DET.CLKP.NJ

H#it#




IRACE-DCS User Manual - 1.4 VLT-MAN-ESO-14100-1878 71

7.6 IRACE LOOP STRUCTURES

The clock-patterns (smallest unit) as described in section 3.4 are stored in the sequencer “memory™..
The read-outs are described by loops araound these units. The loops are downloaded to the se-
quencer as (checked) structural code and not in ASCII format. The ASCII format for the loops is in-
terpreted at higher level. Figure 10 shows the three hirarchies of clock pattern loops

Clock-Patterns

FrameStart
RowsStart .
owstar Clock-Pattern Dispatcher Loop
ShiftColumn
ReadPixel RESET
ShiftRow
DELAY Sequence Loop
FrameEnd
ResetPixel N RESET \
LOCP 10
DELAY 5
LOOP 100
FrameSt art READ
LOOP 1024 DELAY 20
RowsSt ar t END
LOCP 64 END

ReadPi xel 16
END

END

/

Pattern Repetition Factors

Figure 10

The loop files do not need parsers and expression evaluators. Both subpattern dispatcher files and
sequencer program files are executable Tcl-scripts, which are invoked as sub-shells from DCS. The
Tcl-language has been chosen, as this is already used for the templates and is supported by all VLT-
releases. Within the Tcl-script the developer has full freedom to define local variables to be used in
expressions. Often used expressions can be assembled in a Tcl-library by each application. External
parameters held by DCS have to be explicitly declared as such within a USE command. The param-
eters are referred to afterwards as $irlVar(parameter-name).

References to sub-pattern dispatcher files are done with the

“ASSIGN <name> <file-name>”
construct in the sequencer program file. The “$gvar(T_$<name>)" keyword can be used in the se-
guencer program file as a substitution for the execution time of a sub-pattern dispatcher program.
The special loop-counter “-1” is used to define an infinite loop (only valid in the sequencer program

file).

The resulting loop object and possibly hew/changed DCS-parameter values are passed back by the
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Tcl-shell to the calling function with the “PROGEND” command (this will also exit the Tcl-shell).
Generally all parameters in the $irlVar() array are passed back. By defining new array elements it is
possible to define and set new DCS-parameters within the Tcl-shell. For later usage within DCS
these have to be defined in the dictionary or at least in a default parameter setup file (for NOCCS

version) of the current read-out mode.

The Tcl-scripts are built with the standard vltMakefile. The <irlParse> library has to be added to
the Tcl-library list in the Makefile. The TCLSH for the scripts should be set to “tclsh”

Keyword Summary:

“ASS| GN <nane> <fil e-name>"
“USE <paraneter |ist>"
“LOOP <l oop counter>"

“END’

“EXEC <$nanme> <n>"
“EXEC <nr> <n>"

“ SYNC

“ PROGEND"

Assign a nane to a sub-pat. dispatcher file
Decl are external paraneters
Loop start token

Loop end token

Execut e sub-pat. dispatcher <name> n tines
Execute sub-pat. number <nr> n tines

Insert synchronization point
only relevant in external trigger node)

Pass back results and exit

Example for Sub-Pattern Dispatcher File:

set DELAY 1

set FRAME_START 2
set READ1 3

set READ2 4

set FRAME END 5

USE DET. WN. NX DET. WN. NY DET. WN. TYPE

if {SirlVar(DET.WN. TYPE) == 0} {
set nx 64
set ny 128

} else {

set nx [expr ($irlVar(DET.WN.NX) / 2)]

set ny $irl Var (DET. W N. NY)
}

EXEC $FRAME_START 1
LOOP $ny
LOOP $nx
EXEC $READ1 1
EXEC $READ2 1
END
END
EXEC $FRAME_END 1

PROGEND
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Example for Sequencer Program File (-> Current Seqguencer Program):

ASS| GN DELAY “../SSDf Del ay_ssd”
ASSI GN FRAME “. ./ SSDY Read_ssd”
ASSI GN RESET “. ./ SSD/ Reset _ssd”

USE DET. DI T DET. NDI T DET. NDI TSKI P

if {SirlVar(DET.NDIT) <= 0} {
set irlVar(DET.NDIT) 1
}

set irlVar(DET. M NDIT) $gvar ( T_$FRAME)
set t1 [expr ($irlVar(DET.NDIT) + $irlVar(DET. NDI TSKI P))]

set irlVar(DET. EXPTIME) [expr ($t1 * \
($irlvar(DET.DIT) + $gvar (T_$FRAME) + $gvar (T_$RESET)))]

set del Fac [expr ($irlVar(DET.DIT) - $gvar (T_$FRAVE)) / $gvar (T_$DELAY)]

LOOP -1
LOOP $i rl Var (DET. NDI T)
EXEC $RESET
EXEC $FRAME 1
EXEC $DELAY $del Fac
EXEC $FRAME 1
END
SYNC
END

PROGEND
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8

8.1

ENVIRONMENT SETTING AND INSTALLATION

HW AND SW REQUIREMENTS

The following components are needed for running a full installation of DCS:

IRACE Workstation. This can be one of:
= Ultra-Sparc (2 CPU) running Solaris 2.6 or later.

Recommended are ULTRA-2 for SBus or ULTRA 60/80 for PCI-Bus.
Plus DMA Interface(s) EDT SCD 60 (SBus) or EDT PCICD 60 (PCI-Bus).

e Linux PC (2 CPU) running Red Hat Linux Release 7.3 or later.
Plus IRACE PCI-Bus Interface Board.

Instrument Workstation. This can be one of:

= HP-Workstation running HP-UX 10.20 or HP-UX 11.

= Sun-Workstation running Solaris 2.6 or later.

e PC running Red Hat Linux Release 7.3 or later.

= VLT SW Package NOCCS for the IRACE Workstation.
= VLT SW Package CCS (HP-UX 10-20) or CCSLite (HP-UX 11, Solaris, Linux) for the IWS.

75

For software tests it is possible to run the data-acquisition software also on HP-UX in simulation
mode. In that case only the HP-Workstation is needed. As the simulation of the acquisition process
consumes a lot of system resources and CPU-time it is recommended not to run the simulation on
the IWS at high data-rates (< 2 MHz).

8.2

ENVIRONMENT VARIABLES

The following environment variables have to be set if not marked as optional:

$I NS_USER Specifies the current user (defaults to SYSTEM if not set).
$I NS_ROOT Root directory of the instrunent configuration.
$I R_SPARC SPARC_SBUS( opti onal ) or SPARC_PCl.
$SDVA_HOST Host nane of the | RACE - pre-processor workstation

(for simulation, this can al so be the HP-workstation).
$SDVA_DEV Defaul t device name of the DVA-driver (optional).
$SDVA_CMVD Command port of the DVA pre-processor.
$SDIVA_DATA Data port of the DVA pre-processor.
$SDVA_ERR Error port of the DVA pre-processor (optional).
$TCOM_SRV Comrand port of the I RACE front-end comrand server.
$I RACQ_PORT Command port for the NOCCS control server (only

needed for NOCCS installations on the | RACE Wrkstation).
$RTD_CAMERA RTD- Caner a nane.
$| RTD_PORT Port nunber for the RTD-interface.

The port numbers must not exist in Zetc/services of $SDMA_HOST.

8.3

IRD PACKAGE INSTALLATION

The procedure to create the IRD Software package consists of the following steps:

(1) Retrieve from the archive and install module irdarch:
a) nkdir | RDROOT; cd | RDROOT
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b) cmrCopy irdarch
c) cd irdarch/src; nmake prepare_installation

(2) Go to installation directory:
cd ../../INSTALL
(3) Retrieve all needed modules from the archive:
./ bui | dFr omAr chi ve
(4) Build and install modules:
./ buil dl RD
(5) Run automatic test procedure:
./ buil dTest| RD (DI SPLAY vari abl e nust be set)
Steps 3 to 5 can also be done in one step:
./ bui | dAI |
This procedure is only applicable on the instrument workstation. The software on the IRACE work-

station must be installed manually as after retrieving the irace module the DMA interface driver
has to be installed before compilation. The driver installation requires root access.

8.4 MANUAL SOFTWARE INSTALLATION

The first step of installation is to get the standard IRACE-DCS base modules:
IRACE-DCS:

crmmCopy irace
crmmCopy iracq
cmmCopy diclRACE

Optional RTD interface:

crmmCopy rtdb
crmmCopy irtd

8.4.1 SOFTWARE INSTALLATION ON LINUX

Driver installation:

= The driver sources have to be compiled on the target operating system:

cd irace/ SYSTEM DRV/
gunzip irpci.tar.gz
tar xvf irpci.tar

cd irpci/src

nmake

su

<ent er password>
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make i nstal
= Afterwards the driver module can be loaded and unloaded using the irpci_load/unload
scripts:

../bin/irpci_l oad
..Ibin/irpci_unl oad

The irpci_load script will also create the appropriate entries in the /dev directory. To load the driver
module at boot time the following line has to be added to /etc/rc.local:

[usr/local/bin/irpci_load

Software Installation:

= Ifaversion of irace is already installed in SINTROOT:

cd $I NTROOT/ bi n; su

<ent er password>

./ sdmaChMod <user - nanme> and/ or

./chnod a-s <your application processes>

./ chown <user-nanme> <your application processes>

= Compilation:

cd irace/src; nake

cd iracg/src; make man all install
cd rtdb/src; nake man all install
cd irtd/src; nmake nman all instal

= Set root privileges for acquisition processes (for real-time scheduling):

cd $I NTROOT/ bi n; su

<ent er password>

./ sdmaChMbd su (to enable real-time facilities) and/or
chown root <your acquisition processes>

chnod a+s <your acquisition processes>

8.4.2 SOFTWARE INSTALLATION ON SOLARIS

The interface device drivers for IRACE are found in the irace/SYSTEM/DRYV directory of the irace
module. Generally the DMA driver-packages (EDTscd for SBUS-based sparcs, EDTpcd for PCI-
based sparcs) have to be installed before compilation on the Ultra-Sparc, as the driver interface de-
fined in sdmaDrv.h will include header files from that package and may also link object files (PCI-
version). If the package cannot be installed, one has the possibility to compile also on the Ultra-
Sparc for simulation purposes only (by using the MAKE_SIM=T flag when compiling the irace/
iracqg modules).

Some entries have to be added to Zetc/system:

For IPC facilities:

set nsgsys: nmsgi nf o_nmsgmap=1024
set nsgsys: nmegi nf o_nsgmax=8192
set msgsys: msgi nf o_nsgmb=65535
set msgsys: nmsgi nf o_nmsgmi =512
set msgsys: msgi nf o_nsgseg=4096
set msgsys: msgi nf o_nsgssz=64
set nsgsys: nmsgi nf o_mnsgt ql =1024
set sensys: seni nfo_senmmap=2048
set sensys: seni nf o_semmi =500
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set sensys: seni nfo_semms=8192

set sensys: seni nfo_semsl =500

set sensys: seni nfo_senmopm=50

set semsys: seni nfo_sem/nxk=32767
set shnsys: shni nf o_shmmax=32000000
set shnsys: shni nf o_shmmi =256

set shnsys: shni nf o_shnmseg=64

set shnsys:ismoff =1

For faster scheduling:
set hires_tick =1

Driver Installation for SBus:

= To remove a previously installed driver:

su
<ent er password>
pkgrm EDTscd; rm-rf /opt/EDTscd

« To install the driver:

cd irace/ SYSTEM DRV,

gunzip SCD64.tar.gz

tar xf SCD64.tar

su

<ent er password>

cp SCD64/scd /platform ‘unane -m/kernel/drv/sparcv9
cp EDTscd2.88_64 /usr/spool / pkg/

cd /usr/spool / pkg;
pkgadd EDTscd

cd /opt/EDTscd
./ scdr equest
enter <1> (RXT | ooped...)

Now you have to check the permissions of the parallel port device referenced by /dev/bpp0 (type
‘Is-IL /dev/bpp0’; this is a link to ‘/devices/sbus...’). The device must be given read/write permis-
sions for all users.

Driver Installation for PCI-Bus:

< To remove a previously installed driver:

su
<ent er password>
pkgrm EDTpcd; rm-rf /opt/EDTpcd; rm-f /usr/lib/libedt.so

« To install the driver:

cd irace/ SYSTEM DRV, su

<ent er password>

cp EDTpcdx. xx.tar /usr/spool/pkg/

<X.Xx> is the version of the driver (currently EDTpcd2.304.tar)

cd /usr/spool / pkg; tar xvf EDTpcdx.xx.tar; rm EDTpcdx.xx.tar
pkgadd EDTpcd
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cd /opt/EDTpcd
./ pcdr equest
enter <1> (RXT | ooped...)

In -s /opt/EDTpcd/libedt.so /fusr/lib/libedt.so

Software Installation (SBus and PCI-Bus):

= Ifaversion of irace is already installed in SINTROOT:

cd $I NTROOT/ bi n; su

<enter password>

./ sdmaChibd <user - nane> and/ or

./chnbd a-s <your application processes>

./ chown <user-name> <your application processes>

= Compilation:
cd irace/src; make

cd iracg/src; nmake nman all install
cd rtdb/src; make man all install
cd irtd/src; make man all install

= Set root privileges for acquisition processes (for real-time scheduling):

cd $I NTROOT/ bi n; su

<ent er password>

./ sdmaChMod su (to enable real-tine facilities) and/or
chown root <your applications>

chnod a+s <your applications>

8.4.3 SOFTWARE INSTALLATION ON IWS

The following steps have to be done to install the software on the instrument workstation:

cd irace/src; nake (or ‘make MAKE_POCSI X=T' to conpile also the posix-w apper for
the Sol aris data-acquisition sinulation)

cd iracg/src; make man all install
cd dicl RACE/src; make all install
cd rtdb/src; nake man all install
cd irtd/src; nake man all install

cd $VLTDATA/ ENVI RONVENTS/ $RTAPENV/ dbl
add ‘iracqBranch.db’ to ‘ DATABASE. db’ (-> Dat abase)

make db

vcCEnvSt op -e $RTAPENV
vccEnvlnit -e $RTAPENV
vccEnvStart -e $RTAPENV
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9 INTERACTIVE MODE

The interactive mode has been designed for stand-alone tests of the IRACE hardware and for devel-
opment of acquisition processes.

9.1 PRE-PROCESSOR INTERACTIVE MODE

To start the acquisition process type:
sdmaXXX -v -nclient 2 (Santa Barbara uncorrelated)

This starts the plug-ins’s in default mode producing DIT- and INT-frames. You can start them by
typing this line and stop them with ctrl-c.

Remember: first boot the irace front end, then start the plug-in process, then start the sequencer.
To start a plug-in interactive mode (so that one can enter start/stop/stat commands etc.) the -i com-
mand line option has to be set and the interactive interface process sdmalmode has to be started (on

any host):

Example:

host-a: sdmaXXX -v -nclient 2 -i
host-b: sdmalmode -host <host-a>

After starting sdmalmode you will get help with *?” or *? cmd’.

Important commands:

start - start acquisition

stop - stop acquisition

pset <parameter name> <value> - set parameter

psync <timeout> - overtake all parameters set with pset

time - get current calculation time and data input interval

If one starts a new plug-in by hand, while the sdmalmode process is still running, one has to type
‘connect’ (in sdmalmode) to reconnect to the plug-in.

To start the RTD type:

irtd&

9.2 DETECTOR FRONT-END INTERACTIVE MODE

To run the interactive mode for the IRACE controller, the bootables and the example configuration
files should be installed in a test directory:

iracelnstallData <iraceTest> (iraceTest is the name of the test directory)

Already existing files with the same name as the default files are overwritten, all others remain un-
touched.
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9.21 PROCESS STARTUP

On Linux-PC:

tcontcl I node -v -type ipc -dev /dev/ipcO_com-b ../SYS/ sclpp.btl
(- scl2pp.btl for 2 cldc)

On SPARC with SBus:

tcontcl | node -v -type bpp -dev /dev/bpp0 -b ../ SYS/scl pp. btl
(- scl2pp.btl for 2 cldc)

On SPARC with PCI-Bus:

tcontcl I node -v -type ecpp -dev /dev/ttya -b ../ SYS/ scl pp. btl
(- scl2pp.btl for 2 cldc)

After starting tcomSclimode you will get help with “?” or ‘? cmd’

9.2.2 IMPORTANT COMMANDS

csetup - print clock setup

fsetup - print frame setup (readout loop)

vsetup - print voltage setup

pstat - read parameters and subpatterns

tel - telemetry

start - start sequencer

stop - stop sequencer

pset rspeed <factor> <add> - set readspeed

pset dc <n> <value> - set dc-voltage n

pset clkhi <n> <value> - set clock high n

pset clklo <n> <value> - setclock lon

pset dac <n> <value> - set dac channel n

pget rspeed - get current readspeed

pget dc <n> - get dc-voltage n

pget clk <n> - get clock-voltages (high/low) n

pget tel <n> - read telemetry channel n

mode 0 - normal mode (= default)

mode 1 - chopping mode (external trigger)

fotest - continuous fiber optic test (interrupt with space)
seqchk <number of addresses> - continuous sequencer SRAM test (interrupt with space)

9.2.3 MACRO FILES

The interactive mode allows the usage of macro-files. These contain a sequence of commands to be
exectued by typing Idmacro <filename>.

The macro file should look like:

| dv ../ VOLTAGE/ nyVol t ages. v
Idclk ../CLK/ nyd ocks. cl k
| dseq ../ SEQ nySeq. seq



IRACE-DCS User Manual - 1.4 VLT-MAN-ESO-14100-1878 83

Predefined macros (in the <iraceTest>/TEST/ directory):

sbl.cmd - Santa Barbara uncorrelated

sb2.cmd - Santa Barbara double correlated

rl.cmd - Rockwell uncorrelated

r2.cmd - Rockwell double correlated

testemd - Test sequence as template, which produces 256x256 convert pulses (assuming

a 4-channel system). The number of convert pulses can be set:

>pset var DET.NX <value>
>pset var DET.NY <value>
>ldseq ../SEQ/test.seq (or just <psync>)

9.24 SEQUENCE FILE
The sequence file has a similar structure as the sequencer program file but uses a reduced syntax:

ASSI GN nyFrame “../SSD/ nyFrame. ssd”
ASSI GN nyDel ay “../SSD/ nyDel ay. ssd”
ASSI GN nyReset “../SSD/ nyReset . ssd”

LOOP <l oop-count er >

nyReset 1

myDel ay <repetition factor>
myFranme 1

END

PROG. END

9.25 DIRECTORY STRUCTURE

<iraceTest>/ SYS/ *. bt | - boot abl es

<iraceTest >/ VOLTAGE - voltage files

<i raceTest >/ CLK/ - clock patterns

<i raceTest >/ SSD/ - subpattern dispatcher files
<i raceTest >/ SEQ - readout sequences

<iraceTest >/ TEST/ - test macros (.cnd files)
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10 REFERENCE

10.1 COMMAND DEFINITION TABLE (CDT)

//************************************************************************

/Il ES.O - VLT project
11

Il “@#) $1d: iracqServer.cdt,v 1.54+ 2000/12/20 16:43:00 vltsccm Exp $”

11
/] iracqServer. cdt
11

/'l Command Definition Table for the IR Acquisition Server.

I
/1 who when what

e

I/ jstegnmei 18/ 08/ 99 created

PUBLI C_COVMANDS

COMVAND=
FORVAT=
PARAMETERS=
/1 not inplenented
PAR_NANE=
PAR_TYPE=
PAR_OPTI ONAL=
REPLY_FORVAT=
REPLY_PARAMETERS=
PAR_NAME=
PAR_TYPE=
PAR_DEF_VAL=
HELP_TEXT=
Abort the exposure currently

@

COVMVAND=
FORMAT=
PARAVETERS=
PAR_NAME=
PAR TYPE=
PAR_OPTI ONAL=

ABORT

expol d

| NTEGER
YES

A

done
STRI NG
“ oK

active.
CLDC

A

set Vol t

REAL
YES

PAR_REPETI TI ON_FACTOR=2

PAR NAVE=
PAR TYPE=
PAR_OPTI ONAL=

PAR_NAME=
PAR TYPE=
PAR_OPTI ONAL=

PAR_NAME=
PAR TYPE=
PAR_OPTI ONAL=

PAR NAVE=
PAR TYPE=
PAR_OPTI ONAL=

PAR_NAME=

enabl e
LOGE CAL
YES

di sabl e
LOGE CAL
YES

readVol t
| NTEGER
YES

readAl | Vol t ages
LOG CAL
YES

board
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PAR_TYPE= | NTEGER
PAR_OPTI ONAL= YES
PAR_NAME= checkAl
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

REPLY_ FORMAT= A

HELP_TEXT=

Interact with the | RACE CLDC,

@

COMVAND= COMVENT

FORNMAT= A

PARAMETERS=
PAR_NAME= string
PAR_TYPE= STRI NG
PAR_MAX REPETI TI ON= 999

PAR_NAVE=
PAR_TYPE=
PAR_OPT| ONAL=

PAR_NAVME=
PAR_TYPE=
PAR_OPTI ONAL=

PAR_NANE=
PAR_TYPE=
PAR_OPTI ONAL=

PAR_NAVE=
PAR_TYPE=
PAR_OPT| ONAL=

PAR_NAVE=
PAR_TYPE=
PAR_OPTI ONAL=

REPLY_FORMAT =

REPLY_PARAMETERS=

PAR_NAME=
PAR TYPE=
PAR DEF_VAL=
HELP_TEXT =
Add comment to a FI TS- header
@
COMVAND=
FORVAT=
PARAMVETERS=
/1 not inplenented
PAR_NAME=
PAR_TYPE=
PAR_OPTI ONAL=
REPLY_FORMAT=
REPLY_PARAMETERS=
PAR_NAME=
PAR_TYPE=
PAR DEF VAL=
HELP TEXT=

Make DCS terminate the current exposure as quickly as possible

@

addToNext Exposur e
LOG CAL
YES

addToLastFil e
LOGE CAL
YES

addToNextFil e
LOGE CAL
YES

addToFi |l e
STRI NG
YES

cl ear
LOGE CAL
YES

A

done
STRI NG
“ oK

END

expol d
| NTEGER
YES

A
done

STRI NG
« K"
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COMVAND=

FORVAT=

REPLY_FORNMAT=
HELP_TEXT=
Make the application exit/term nate.

@

COMVAND=

FORVAT=

PARAMETERS=

/'l generate
PAR_NAME=
PAR_TYPE=
PAR_OPTI ONAL=

/] store
PAR_NANME=
PAR_TYPE=
PAR_OPTI ONAL=

/1 break condition

PAR NAVE=
PAR TYPE=
PAR_OPTI| ONAL=

/1 display
PAR_NANME=
PAR_TYPE=
PAR_OPTI ONAL=

/1 enable or disable

PAR_NAME=
PAR TYPE=
PAR_OPTI ONAL=

/1 frame name
PAR_NANE=
PAR_TYPE=
PAR_OPTI ONAL=

/1l detector index

PAR_NAME=
PAR TYPE=
PAR_OPTI ONAL=

/1 add new type

PAR_NAME=
PAR TYPE=
PAR_OPTI ONAL=

/] paranmeter to enab

PAR NAVE=
PAR TYPE=
PAR_OPTI ONAL=

REPLY_FORMAT =
REPLY_PARAMETERS=

PAR_NANME=
PAR_TYPE=
PAR DEF_VAL=

HELP_TEXT =

Vari ous services.

EXIT
B
A

FRAME
A

gen
STRI NG
YES

store
STRI NG
YES

br eak
| NTEGER
YES

di spl ay
LOd CAL
YES

wi ndow par aneters
w n

STRI NG

YES

nane
STRI NG

det
| NTEGER
YES

add
| NTEGER
YES

e/ di sabl e frane generation
par am

STRI NG

YES

A
done

STRI NG
« K"
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@

COMVAND=

FORNMAT=

PARANMETERS=
/1l enable
PAR_NAME=
PAR_TYPE=
PAR_OPTI ONAL=

/1 disable
PAR NANME=

PAR TYPE=
PAR_OPTI ONAL=

/] rotate
PAR_NAME=
PAR TYPE=
PAR_OPTI ONAL=

Il f1ip-x
PAR_NANE=
PAR TYPE=
PAR_OPTI ONAL=

Il flip-y
PAR_NANE=
PAR TYPE=
PAR_OPTI ONAL=

/1 clear
PAR_NAME=

PAR TYPE=
PAR_OPTI ONAL=

REPLY_FORVAT =

REPLY_PARAMETERS=
PAR_NAME=
PAR TYPE=
PAR_DEF_VAL=

HELP_TEXT =

Vari ous services.

@

COVMVAND=
FORMAT=
REPLY_FORMAT=
HELP_TEXT=

| MEOP

enabl e
LOGE CAL
YES

di sabl e
LOGE CAL
YES

rotate
I NTEGER
YES

fx
LOG CAL
YES

fy
LOG CAL
YES

cl ear
LOG CAL
YES

done
STRI NG

I RACE
B
A

Handl e an | RACE specific comand. This is a

| ow| evel interface to all

@

COVVAND=
FORNVAT=
PARAMETERS=

| RACE-f uncti ons.

M SC
A

/1 Add a FITS-keyword (this will automatically appear
/1 inall FITS-files when an exposure is started)

PAR_NANE=
PAR TYPE=
PAR_OPTI ONAL=

addFi t sKey
STRI NG
YES

PAR_MAX_REPETI TION= 3

[/l Clear all

FI TS- keywor ds added with *‘addFitsKey’
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PAR_NANME= clearFits
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

/] Dunmp the FITS-information into a file

PAR_NAME= dunpFitslinfo
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

/] start status polling

PAR_NAME= pol | Start
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

/'l stop status polling

PAR_NAME= pol | St op
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

/1 start perfonmance polling

PAR_NAME= perfStart
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

/] stop perfomance polling

PAR_NAME= perf Stop
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

/1l detector index

PAR_NAME= det
PAR TYPE= | NTEGER
PAR_OPTI ONAL= YES

/1 add dynam c paraneter

PAR_NAME= addPar am
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

PAR_VMAX_REPETI TION= 3

/1 clear dynanmic paraneters

PAR_NAME= cl ear Param
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

/1 reset acquisition process |oop

PAR_NAME= rstcnt
PAR TYPE= LOG CAL
PAR_OPTI ONAL= YES
REPLY_FORMAT = A
HELP_TEXT =
Vari ous services.
@
COMVAND= NC
FORVAT= A
PARANVETERS=
PAR_NAME= usr Crd
PAR TYPE= STRI NG
PAR_OPTI ONAL= YES
REPLY_FORMAT = A

HELP_TEXT =
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Commands to interact with the | RACE Nunber

@

COVMVAND=

FORMAT=

PARAVETERS=

REPLY_FORMAT=

REPLY_PARAMETERS=
PAR_NANE=
PAR TYPE=
PAR DEF_VAL=

HELP_TEXT=

Shut - down the system - nake al

@

COVMAND=

FORVAT=

PARAVETERS=
PAR_NAVE=
PAR_TYPE=
PAR_OPT| ONAL=

PAR_NAVE=
PAR_TYPE=
PAR_OPTI ONAL=
REPLY_FORMAT=
REPLY_PARAMETERS=
PAR_NAVE=
PAR_TYPE=
PAR DEF_VAL=
HELP_TEXT=

Initialize DCS with the given Detector Configuration File

@

COVMAND=

FORMAT=

PARAVETERS=

REPLY_FORMAT=

REPLY_PARAMETERS=
PAR_NAVE=
PAR_TYPE=
PAR_DEF_VAL=

HELP_TEXT=

OFF
A

A

done
STRI NG

ONLI NE
A

det Config
STRI NG
YES

dcsConfig
STRI NG
YES

A

done
STRI NG
“ oK

Pl NG
A

A
done

STRI NG
« K"

Cruncher.

processes termnate

Make a check of the functioning of the application and send back an

overal | status nessage
@

COVIVAND=

FORVAT=

PARAMETERS=

REPLY_FORNAT=

REPLY_PARAMETERS=
PAR_NAME=
PAR TYPE=
PAR DEF_VAL=

HELP_TEXT=

Reset the | RACE front-end

@

COMVAND=

FORVAT=

PARAVETERS=
PAR_NAVE=

RESET

done

STRI NG

“« oK

SEQ

st op
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PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
PAR_NAME= start
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
REPLY_FORVAT= A
REPLY_PARAMETERS=
PAR_NAME= done
PAR_TYPE= STRI NG
PAR_DEF_VAL= “ oK’
HELP_TEXT=
Interact with the | RACE Sequencer
@
COMVAND= SETUP
FORVAT= A
PARAMETERS=
/1 not inplenmented
PAR_NAME= expol d
PAR_TYPE= | NTEGER
PAR_OPTI ONAL= YES
/1 not inplenented
PAR_NAME= file
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR_MAX_REPETI TI ON= 999
PAR NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR_NMAX_REPETI TI ON= 999
/1 not inplenented
PAR_NANME= nohMbve
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
/1 not inplenented
PAR_NAME= check
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
PAR_NAME= def aul t
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
REPLY_FORMAT = A
REPLY_PARAMETERS=
PAR_NAME= done
PAR_TYPE= STRI NG
PAR_DEF_VAL= “ oK’
HELP_TEXT =

Setup the functions as listed. The default flag sets
paranter to their default values as specified in the
paraneter default setup file.

@

COVIVAND= SI MULAT
FORVAT= A
PARAMETERS=

/1 not inplenented
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PAR_NAVE= det I d
PAR_TYPE= | NTEGER
PAR_OPT| ONAL= YES

/1 not inplemented

PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR_MAX_REPETI TI ON= 999
REPLY_FORNMAT= A
REPLY_PARAMETERS=
PAR_NANME= done
PAR_TYPE= STRI NG
PAR_DEF_VAL= “ K"
HELP_TEXT=
Change to operation in Sinulation Mde.
@
COMIVAND= STANDBY
FORMAT= A
PARAMETERS=
PAR_NAME= hal tlrace
PAR_TYPE= LOGE CAL
PAR_OPTI ONAL= YES
REPLY_FORMAT= A
REPLY_PARAMETERS=
PAR_NAME= done
PAR_TYPE= STRI NG
PAR _DEF_VAL= “ K"
HELP_TEXT=

Bring the systemto Stand-By State. If the haltlrace flag is
set, the IRACE front-end is reset.

@
COMVAND= START
FORVAT= A
PARAMETERS=
/1 not inplenented
PAR_NAME= expol d
PAR_TYPE= | NTEGER
PAR_OPTI ONAL= YES
/1 not inplenmented
PAR_NAME= at
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR_DEF_VAL= “now’
PAR_NAME= i gnored dc
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
PAR_NANME= noNcReset
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
REPLY_FORVMAT= A
REPLY_PARAMETERS=
PAR_NAME= done
PAR_TYPE= STRI NG
PAR_DEF_VAL= “ oK
HELP_TEXT=

Start new exposure

@
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COVIVAND=

FORNVAT=

PARAVETERS=
/'l not inplemented
PAR_NANME=
PAR_TYPE=
PAR_OPTI ONAL=

PAR NAVE=
PAR TYPE=
PAR_OPT| ONAL=

PAR_MAX_REPETI Tl ON=

/1 not inplenmented
PAR_NANME=
PAR_TYPE=
PAR_OPTI ONAL=
REPLY_FORVAT =
HELP_TEXT =

Cet status for various functi

@

COMVAND=

FORMAT=

PARAVETERS=
/1 not inplenmented
PAR_NANME=
PAR_TYPE=
PAR_OPTI ONAL=

/1 not inplenented
PAR_NANE=
PAR_TYPE=

PAR_OPTI ONAL=

PAR_MAX_REPETI TI ON=

REPLY_FORMAT=

REPLY_PARAMETERS=
PAR NAME=
PAR TYPE=
PAR DEF_VAL=

HELP_TEXT=

STATUS

expol d
I NTEGER
YES

function
STRI NG
YES

999

gl oba
LOGd CAL
YES

A

ons.

STOPSI M
A

detld
| NTEGER
YES

function
STRI NG
YES

999

A

done
STRI NG
“ K"

Change to Normal Operation Mde

@

COVMAND=
FORMAT=
PARAVETERS=
REPLY_FORMAT=
HELP_TEXT=

Return the present version of

@

COMVAND=
FORMAT=
PARAVETERS=
/1 not inplenented
PAR_NANME=
PAR_TYPE=
PAR_OPTI ONAL=
REPLY_FORMAT=
REPLY_PARAMETERS=
PAR_NANE=

VERS| ON
A

A

I R DCS

VAI'T

expol d

| NTEGER
YES

A

expSt at us
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PAR_TYPE= | NTEGER
PAR DEF_VAL= 0

HELP_TEXT=

Wait for current exposure to finish. The command i nmedi ately
returns an intermediate reply indicating the current exposure

status. The last reply is sent, when the exposure has fini shed.

@
MAI NTENANCE_COMVANDS
TEST_COMVANDS

Il --- 0Qo ---
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10.2 DATABASE

11
/'l I RACE acquisition class
I
CLASS BASE_CLASS i racql RACE
BEG N

/1

/'l sequencer

/1

/'l sequencer status
ATTRI BUTE rt BYTES32 seqSt at usN " UNKNOVWN'
ATTRI BUTE rt| NT32 seqSt at us -1

/'l sequencer node
ATTRI BUTE rt | NT32 seqMode 0

/'l sequencer gl obal readspeed (nultiplier and add)
ATTRI BUTE rt| NT32 r speedFact or 1
ATTRI BUTE rt | NT32 r speedAdd 0

Il
/1 CLDC
11

/'l nunber of CLDC boards in system
ATTRI BUTE rt| NT32 nunCl dc 1

/1l current CLDC board nunber
ATTRI BUTE rt| NT32 cl dcBoar d 0

/] status of current CLDC board
ATTRI BUTE rt BYTES32 cl dcSt at usN " UNKNOWN'
ATTRI BUTE rt| NT32 cl dcSt at us -1

/'l clock-voltage settings of current CLDC board (Volt)
ATTRI BUTE Tabl e cl kVol t (16,
rt BYTES64 nanelLow,
rt BYTES64 naneHi gh,
rt FLOAT  vol t agelLow,
rt FLOAT vol t ageHi gh,
rtl NT32 dacChLow,
rt1 NT32 dacChHi gh,
rtINT32 tel ChLow,
rt1 NT32 t el ChHi gh,
rt FLOAT rangellLow,
rt FLOAT rangelHi gh,
rt FLOAT range2Low,
rt FLOAT range2Hi gh)

/] DC-vol tage settings of current CLDC board (Volt)
ATTRI BUTE Tabl e dcVol t (16,
rt BYTES64 nane,
rt FLOAT vol t age,
rt1NT32 dacCh,
rtINT32 tel Ch,
rt FLOAT rangel,
rt FLOAT rangez)

95
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/1
/1 ADC
/1

/'l nunber of ADC-boards in system
ATTRI BUTE rt| NT32 numAdc

/1l ADC status
ATTRI BUTE Tabl e adcSt at us( 16,

rt BYTES64 narne,

rt1 NT32
rtl NT32
rt1 NT32
rt1 NT32
rt1 NT32
rt1 NT32
rt1 NT32

/1
/] readout node
/1

/1 acquisition status
ATTRI BUTE rt BYTES32 acqSt at usN

ATTRI BUTE rt | NT32 acqSt at us
ATTRI BUTE rt FLOAT per f

[/ of fest

ATTRI BUTE Vect or of f set

/] readout node
ATTRI BUTE rt BYTES256 r eadout Mode

// NCORRS identifier for readout node
ATTRI BUTE rt | NT32 NCORRS

/1 acquisition process nane
ATTRI BUTE rt BYTES256 acgPr ocNane

/'l nunber of readout nobdes
ATTRI BUTE rt | NT32 nunRm

addr ess,
header,
enabl e,
filterl,
filter2,
del ay,

sanp)

" UNKNOWN"
-1
0.0

(2, rtFLOAT)

/1 table containing nane and id of all specified readout nodes

ATTRI BUTE Tabl e r mDef (32,
rt BYTES64
rtlINT32

/1 table containing nanes and attributes
ATTRI BUTE Tabl e frames(32,
rt BYTES64
rtl NT32
rtl NT32
rtl NT32
rtl NT32

nane,
ncorr)

of all available franes

nane,
generate,
store,

di sp,

br eak)

/1 table containing the dynam c paraneters

ATTRI BUTE Tabl e dynPar s( 100,
rt BYTES32
rt BYTES32

nane,
val ue)
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END

11

/] system paraneters

11

/] system status

ATTRI BUTE rt BYTES32 st at eN " OFF"
ATTRI BUTE rt| NT32 state 1
ATTRI BUTE rt BYTES32 subSt at eN "1 DLE"
ATTRI BUTE rt| NT32 subState 1

/'l version string
ATTRI BUTE rt BYTES256 ver si on "

/1 current operation node
ATTRI BUTE rt BYTES64 opMbdeN " REAL"
ATTRI BUTE rt| NT32 opMbde 1

/'l current user
ATTRI BUTE rt BYTES64 i nsUser " SYSTEM'

/'l current action for action |og
ATTRI BUTE rt BYTES256 current Action "

/] update (containing originator nane)
ATTRI BUTE rt BYTES64 updat e "

/1l alarm
ATTRI BUTE rt BYTES256 al arm "

11
/1 configuration filenanes
11

/1 configuration path
ATTRI BUTE rt BYTES256  confi gPat h "

/1 detector configuration file
ATTRI BUTE rt BYTES256 det ConfigFile "

/1 clock pattern file fromdetector configuration
ATTRI BUTE rt BYTES256 detd kFile "

/1 CLDC-board specified in detector configuration
ATTRI BUTE rt | NT32 det d dcBoard 0

/1 voltage file currently used in system
ATTRI BUTE rt BYTES256  sysVoltFile "

Il clock pattern file currently used in system
ATTRI BUTE rt BYTES256 sysC kFile "

/'l sequencer programfile currently used in system
ATTRI BUTE rt BYTES256  sysSeqFil e "
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/1
// RTD interface class
/1
CLASS BASE_CLASS iracqRTD
BEG N
/'l internal RTD- channel
ATTRI BUTE rt| NT32 rtdlnt
/1 RTD di spl ay nane
ATTRI BUTE rt BYTES64 rtdbDi sp
// RTD host nane
ATTRI BUTE rt BYTES64 rt dHost
// RTD host nane
ATTRI BUTE rt BYTES128 rtdCmd
END
/1
/'l exposure class
/1

CLASS BASE_CLASS i r acqEXPOSURE
BEG N

I
/1 exposure paraneters
I

/1 detector integration tinme (s)
ATTRI BUTE rt FLOAT DT

1.

/1 mnimmdetector integration tinme (s)

ATTRI BUTE rt FLOAT M NDI T
/1 NDIT* DT
ATTRI BUTE rt FLOAT I NT

/'l nunmber of integrations per INT

ATTRI BUTE rt | NT32 NDI T

/'l number of integrations to skip at the begi nning of

ATTRI BUTE rt | NT32 NDI TSKI P

/'l nunmber of non-destructive sanples per integration

ATTRI BUTE rt | NT32 NDSAMPLES

/1 number of non-destructive sanples to skip at start

ATTRI BUTE rt | NT32 NDSKI P
/1 wi ndow

ATTRI BUTE rt FLOAT STARTX
ATTRI BUTE rt FLOAT STARTY
ATTRI BUTE rt | NT32 NX
ATTRI BUTE rt | NT32 NY
ATTRI BUTE rt | NT32 STEPX
ATTRI BUTE rt | NT32 STEPY
ATTRI BUTE rt | NT32 PARTNX
ATTRI BUTE rt | NT32 PARTNY

ATTRI BUTE rt | NT32

adj ust Mode

0.

1.

1

0

2

0

1024

1024

1024
1024

=
oo

0

I NT

of

integration
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END

/1 flag to use hardware-w ndow i nstead of software-w ndow
ATTRI BUTE rt | NT32 hww ndow 0

/'l indicates if the readout node supports HWw ndow ng
ATTRI BUTE rt | NT32 hwwW ndowAl | owed 0

/'l exposure tine (s)

ATTRI BUTE rt FLOAT expTi me 0.0

/| exposure status

ATTRI BUTE rt BYTES32 expSt at usN "1 NACTI VE"
ATTRI BUTE rt| NT32 expSt at us 0

ATTRI BUTE rt| NT32 dt St at us 0

/| exposure nunber
ATTRI BUTE rt| NT32 expNo 0

/] exposure countdown (seconds)
ATTRI BUTE rt| NT32 expCount Down 0

/1 reset nunber cruncher counters at start command (0 = reset)
ATTRI BUTE rt| NT32 noNcReset 0

/'l sequencer continuous node fl ag

ATTRI BUTE rt| NT32 seqCont 0
I

/1 FITS header

/1

/] extended FITS-header
ATTRI BUTE rt| NT32 ext endedFi t sHeader 1

/1 FITS blocks to reserve for the header

ATTRI BUTE rt| NT32 noOF Fi t sBl ocks 8
/1

/1l file nam ng

/1

/| exposure sequence base nane
ATTRI BUTE rt BYTES256  segBaseNane "

/'l requested nane (w thout path)
ATTRI BUTE rt BYTES64 reqFi | eNane "

/1 nam ng type used (default request-nam ng)

ATTRI BUTE rt | NT32 dat aFi | eNam ngType 1

/1 sequence Nami ng Index - index to generate nanmes of sequences of files:
/1l name generated as: <seqBaseNane><segNam ngl ndex>.fits

ATTRI BUTE rt| NT32 segNam ngl ndex 0

// indicates if data should be stored in a FITS data-cube (1 = store)
ATTRI BUTE rt| NT32 genDat aCube 0

/1 new data file
ATTRI BUTE rt BYTES256 newDat aFi | eNane e
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/] detector class

/1

CLASS BASE_CLASS i racqDETECTOR

BEG

END

/1

N
/1
// detector
/1

/1 list of CLDC-boards for current detector

ATTRI BUTE rt BYTES64 cl dcLi st

// detector nane
ATTRI BUTE rt BYTES64 NANVE

/1 detector type
ATTRI BUTE rt BYTES64 TYPE

/1 detector nunber
ATTRI BUTE rt | NT32 NO

/1 ESO I D of the detector
ATTRI BUTE rt BYTES64 I D

/'l pixel-to-pixel space of the detector

ATTRI BUTE rt FLOAT PXSPACE
/1 chip-size

ATTRI BUTE rt | NT32 NX
ATTRI BUTE rt | NT32 NY

/] detector nopde
ATTRI BUTE rt BYTES64 det ModeN
ATTRI BUTE rt | NT32 det Mode

/'l chopper class

/1

CLASS BASE_CLASS i r acqCHOPPER

BEG

END

N
11
/'l chopper
I

/1l chopper state
ATTRI BUTE rt| NT32 state

/'l frequency
ATTRI BUTE rt FLOAT freq

// transition tinme

ATTRI BUTE rt FLOAT transTi nme

0.0

1024
1024

0.0

0.0
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10.3 iracqEVH CLASS

NAME

iracqgEVH - basic class for infrared data acquisition applications
SYNOPSI S

#i ncl ude <iracqEVH. h>

i racqEVH nyServer;

PARENT CLASS
i racgEVH: public evhTASK, private iracqSRV

DESCRI PTI ON
Basic class for infrared data acquisition applications

PUBLI C METHODS

i racqEVH();
Const ruct or net hod

virtual ~iracqEVH();
Destruct or net hod

int InitTest();
Returns 1, if server just does initialization test. Oherw se
zero i s returned.

const char *Instance();
Returns the server instance.

voi d PrintUsage(const char *argv0);
Prints out all server comand |ine options.

ccsCOWPL_STAT Parsel nput Pars(int argc, char *argv[]);
Parses the server command |i ne.

ccsCOVPL_STAT I nit();
Initializes the control server.
The nethod is intended to be overwitten by the application.
It is recoomended to call iracgEVH :Init first and to add
then your intitialization.

ccsCOVPL_STAT Abort Server();
Aborts the server and cleans up file structures. After a
successfull Init() this function should be called before calling
the Init() method again.

voi d Verbose(const char *format, ...);
Ver bose out put handler. This function is called from
all nethods, when the macro iracqVB(...) is used.
The method is intended to be overwitten by the application.
It is recoomended to call iracqEVH : VbHandl er first and to
add then your own handl er.

void StateHandl er(int state, int subState);
Asynchronous state handler. This functions is called
whenever the server state or sub-state change.
The method is intended to be overwitten by the application.
It is recormended to call iracqEVH: : StateHandl er first and to
add then your own handl er.

voi d iracqbDat aHandl er (i racqDATA_EVT *evt);
Met hod to handl e asynchronous events issued by the data
transfer task. The iracqDATA EVT structure contains the
followi ng el enents:

i nt errorFl ag; - indicates an error event
char fileNane[256]; - contains the nane of the file
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whi ch has been stored by the

data transfer task. Only contains

valid data, if errorFlag is not set.
char erns[ 256]; - contains an error nessage when

the errorFlag is set

The nmethod is intended to be overwitten by the application.
It is recormended to call iracqEVH:: DataHandl er first and to
add then your own handl er.

voi d Exi t Handl er (i nt sig);
Met hod to handl e exit signals.
The nethod is intended to be overwitten by the application.
It is recommended to add first your own cleanup functions and
then to call iracgEVH : Exit Handl er.

virtual ccsCOWPL_STAT SeqHandl er (const char *seqFil e,
vl tl NT32 *| oopCnd,
vl t 1 NT32 *| oopCdLen) ;
Thi s net hod can be overl oaded to use your own parser/conpiler
for the sequencer program | oop. The SegHandl er nethod is called
by the server only if the file-extension does not match any
supported format (.seq, .prg, tcl-shell).

vl tLOG CAL ExpActive();
Returns TRUE, if the exposurse is in an actives states. O herw se
FALSE i s returned.

int ExpStatus();
Returns the current exposure status. This can be one of the
fol | owi ng:

i racqEXP_UNDEFI NED

i racqEXP_I NACTI VE

i racqEXP_PENDI NG

i racqEXP_| NTEGRATI NG

i racqEXP_PAUSED

i racqEXP_READI NG_QUT

i racqEXP_PROCESSI NG

i racqEXP_TRANSFERRI NG

i racqEXP_COWPL_SUCCESS
i racqEXP_COWPL_FAI LURE
i racqEXP_COWPL_ABORTED

ccsCOVPL_STAT Par anDb( const char *par anNane,
const dbSYMADDRESS poi nt Nane,
const dbATTRIBUTE attrNane);
Traces the val ue of dynami c paranmeter w th name <paramName>
in the data base attribute <attrName>.

ccsCOWPL_STAT Al arm(const char *errString);
| ssues a data-base alarm

ccsCOWPL_STAT Repl aceEnv(char *string);
Repl aces all environnent variables in <string> by their
actual val ues.

voi d Ent er CB( msgMESSAGE &sg,
vl t1 NT32 updat eSys = iracqNO_UPDATE) ;
Met hod to be called when entering a call back that uses
| ow- | evel irace comrands.

void ExitCB();
Met hod to be called when | eaving a call back that uses
| ow | evel irace commmands.

voi d Exit CB( msgMESSAGE &nsg);
Met hod to be called when | eaving a call back that uses
| ow1 evel irace commands. This will also send back a
reply nessage.
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ccsCOWPL_STAT I raceCnd(const char *cnd, const char *orgName);
Method to call a |lowlevel irace comand

virtual ccsCOVPL_STAT Set Par an{const char *pnane,
const char *val ue,
vl t LOG CAL *handl ed);
Par amet er setup function to be overloaded by an
application specific method. If the paranmeter has been
handl ed, the <handl ed> flag has to be set to TRUE.

ccsCOWPL_STAT Get Par am(const char *pnane,
char *val ue,
vl tLOG CAL *handl ed);
Par ameter status function to be overl oaded by an
application specific method. If the parameter has been
handl ed, the <handl ed> flag has to be set to TRUE.

ccsCOWPL_STAT Get Par am(const char *pnane,
char *val ue,
vl t1 NT32 *type,
vl t LOG CAL *handl ed);
Additionally returns the paraneter type.
Type can be one of the foll ow ng:

i racqTYPE_I NT - 32 bit signed integer
iracqTYPE_FLOAT - 32 bit floating point
iracqTYPE_DOUBLE - 64 bit floating point
iracqTYPE_STRING - string

iracqTYPE_LOGJ CAL - logical value ("T, 'F);

ccsCOWVPL_STAT Set SysPar am( char **par am
vl t1 NT32 si ze)
Does a setup for all keywords in the paranmeter |ist pointed
to by param Size is the nunber of string values in the list
and rmust be a multiple of 2. <parant should have the foll ow ng
format:

<par aniLName> <par anilVal ue> <par anName> <paranRVal ue>. ..

ccsCOWPL_STAT Set SysPar an(const char *keyWrd,
const char *keyVval,
vl tLOG CAL *handl ed);
Sets system paraneter. If the keyWrd was valid, the <handl ed> fl ag
is set to TRUE.

ccsCOWVPL_STAT Set SysPar an{char *paranli st)
Applies a dynami c paraneter |ist. <paranList> nust have the
followi ng format:

<par aniLName> <par anilVal ue> <par anName> <paranRVal ue>. ..

ccsCOWPL_STAT Get SysParan(const char *pnane, char *val ue)
Gets the value of a system paraneter.

ccsCOWPL_STAT Get SysParan{const char *pnane,
char *val ue,

vl tl NT32 *type)

Additionally returns the paraneter type.

ccsCOWPL_STAT ParamDefaul t();
Sets all paraneters back to their default val ues defined
inthe .dsup file.

ccsCOVPL_STAT Par anttore();
Stores the current paraneter setup.

ccsCOWPL_STAT Par anRestore();
Restores the paraneter setup stored with Paranttore().
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ccsCOWVPL_STAT FraneDef aul t (const char
vl t LOG CAL
vl t LOG CAL
vl t LOG CAL
<gen> and <store> are the initial
frame shoul d be generated/stored.

*franeNane,
gen,
store,
win);

val ues to indicate whet her the
If winis set to TRUE the

(sw)w ndow paraneters are applied to the frane.

ccsCOWVPL_STAT AddFrane(vltl NT32 type,
const char *franeNane,
vl t LOG CAL gen,
vl t LOG CAL store,
vl t LOG CAL W n,
char *par anNane) ;
Adds a new franme type. <gen> and <store> are the initial values
to indicate whether the frame should be generated/stored. If win

is set to TRUE the (sw)w ndow paraneters are applied to the frane.
<par anName> contains the plug-in paranmeter associated with

the generation of the frame type. If this is an enpty string (""),
it is assuned that the frame is always generat ed.

ccsCOVPL_STAT BreakCnt (const char *franeName, vltINT32 cnt);
Apply an exposure break-condition for the frame <franmeName>
after <cnt> frames of that type have been stored by the
data transfer task. Only frames which are stored can have
a break-condition.

ccsCOWPL_STAT FrameCen(const char *franeNanme, vltLOd CAL fl ag);
Enabl e/ di sabl e generation of a frame specified by nane.

ccsCOWPL_STAT FraneSt ore(const char *franeName, vitLOGd CAL flag);
Enabl e/ di sabl e storage of a franme specified by nane.

ccsCOWVPL_STAT d eard kp();
Clears all clock patterns. This should be called before downl oadi ng
a new set of clock-pattern |oops.
Only relevant, if the application provides its own sequencer
program parser/conpiler.

ccsCOVPL_STAT Loadd kp(vIltINT32 id,
vl tI NT32 *| oopCnd,
vItINT32 [ oopCrdLen);
Downl oads a cl ock-pattern loop. Only relevant, if the
application provides its own sequencer program parser/conpiler.

ccsCOWPL_STAT LoadSeqProg(vltlNT32 *| oopCnd,
vl tINT32 | oopCrdLen);
Downl oads a sequencer program |l oop. Only relevant, if the
application provides its own sequencer program parser/conpiler.

ccsCOWPL_STAT FrameTi me(vltINT32 id,
vl t FLOAT *frameTi ne);
Returns the readout time of the clock-pattern with id <id>. |If
<id>is less than zero, <frameTime> is assuned to point to an
array of frame-tinmes, which is then updated with the readout
times of all clock-patterns.

ccsCOWPL_STAT SeqMbde(vlt1 NT32 node);

Set the sequencer operational npde. Valid nodes are:

tcom SEQ MOD_CLK -
tcom SEQ MOD TRI G EXT -
tcom SEQ MOD TRIG COM -

normal runni ng node
external trigger node
trigger via comand |ink
(reserved for test purposes)

ccsCOVPL_STAT AddFits(const char *keyword,

i nt *var,

const char *conmentStr);
ccsCOVPL_STAT AddFits(const char *keyword,

fl oat *var,

const *commrent Str) ;
ccsCOWVPL_STAT AddFits(const *keywor d,

char
char
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doubl e *var,

char *comment Str) ;
ccsCOWPL_STAT AddFits(const char *keyword,

char *var,

const char *commentStr);
Trace the value of a variable in the FITS-header <keyword>.

ccsCOWPL_STAT int AddFits(const char *comentStr);
Add a coment to the current FITS info structure.

ccsCOVPL_STAT AddFi t sDynPar (const char *keyword,
const char *conmentStr);
Trace the value of a dynami c paraneter in the FI TS header.

ccsCOVPL_STAT Downl oadDat a( vl t | NT32 devl d,
vl t1 NT32 dat al d,
const char *fil eNane);
Downl oad a FITS-file to the acquisition process running on
acqui sition device specified by <devld>. datald defines the
usage of the file and can be one of the follow ng:

sdmaFLATFI ELD (1)
sdmaBADPI XMAX (2)

The application may define other ones, as this is passed
unchecked to the acquisition process. In any case this has to
be a single bit value. fileName contains the full path nane of
a FITS-file.

ccsCOWPL_STAT Downl oadDat aRaw( vI t | NT32 devld,,
vl t 1 NT32 dat al d,
char *puf f er,
vl t 1 NT32 si ze);
Downl oad a binary buffer to the acquisition process running on
acqui sition device specified by <devld>. datald defines the
usage of the file and can be one of the follow ng:

sdmaFLATFI ELD (
sdmaBADPI XMAX (

1)
2)

The application may define other ones, as this is passed
unchecked to the acquisition process. In any case this has to
be a single bit value (2"n).

ccsCOVPL_STAT | ngQOp( vl t1 NT32 op);
Perform i mage post-operation on data transfer task
before storing. Valid values for op are:

iracql MG ROT90 - rotate 90 degrees cl ockw se
iracqgl MG_ROT180 - rotate 180 degrees

iracql MG_ROT270 - rotate 270 degrees cl ockw se
iracqgl MG FLIPX - mirror on y-axis

iracql MG_FLIPY - mirror on x-axis

Mul tipl e i nage operations can be done by subsequent calls
Additionally several flags can be or’ed with the above
val ues to influence the application of the operations:

i racql MG_DI SABLE - enabl e i mage operations
i racql MG_ENABLE - disable inage operations
iracql MG CLEAR - clear all image operations

ccsCOWPL_STAT AcgPar anm(const char *paranString);
Sets an additional comrand |ine paraneter string, which is added
to the standard command |ine, when the | RACE acquisition process(es)
are call ed.

char *AcqgParan();
Returns a pointer to the additional comand |ine paraneter
string, which is added to the standard command |ine, when
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the I RACE acquisition process(es) are call ed.

virtual ccsCOVWPL_STAT Online();
Ext ensi on to ONLI NE command. To be overl oaded by an application
speci fic nmethod.

virtual ccsCOVPL_STAT Standby();
Ext ensi on to STANDBY command. To be overl oaded by an application
speci fic nethod.

virtual ccsCOWPL_STAT Abort ();
Ext ensi on to ABORT conmand. To be overl oaded by an application
speci fic method.

ccsCOWPL_STAT Usr Cnd(const char *cnd, char *reply);
Send a user-defined command to the acquisition process.

RETURN VALUES
If the function prototype allows, methods return ccsCOVPL_STAT.

SEE ALSO
iracqSRV(4), iracqDTT(4), iracqgDTT_EVH(4), evhTASK(4)
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10.4 iracqDTT CLASS

NAME

iracgDTT - basic class for data transfer task
SYNOPSI S

#i ncl ude <iracqDTT. h>

i racgDTT nyServer;

DESCRI PTI ON
Basic class for data transfer task

PUBLI C METHCDS

i racqDTT();
Const ruct or net hod.

virtual ~iracqDTT();
Destruct or mnet hod.

voi d PrintUsage(const char *argv0);
Prints out all server comand |ine options.

i nt Parsel nputPars(int argc, char *argv[]);
Parses the server conmand |i ne.

char *lnstance(); )
Returns the server instance.

int Init();
Initializes the control server.
The method is intended to be overwitten by the application.
It is recormended to call iracgDTT::Init first and to add
then your own intitialization.

virtual void Verbose(const char *format, ..
Ver bose out put handler. This function is cal | ed from
all methods, when the macro iracqVB(...) is used.

virtual void ExitHandl er(int sig);
Met hod to handle exit signals.

char *Dat aPat h();
Returns current path, where data files will be stored.

char *Fil eNanme();
Returns the proposed FITS-file nane (w thout extension)
dependi ng on the sel ected nanmi ng scheme and the current
exposur e sequence i ndex.

int FitsAppend(const char *keyWrd,
int var,
const char *conmment,
char *erns);
int FitsAppend(const char *keyWrd,
fl oat var,
const char *conmment,
char *erns);
int FitsAppend(const char *keyWrd,
doubl e var,
const char *conmment,
char *erns);
int FitsAppend(const char *keyWrd,
const char *var,
const char *conmment,
char *erns);
int FitsAppend(const char *keyWrd,
const char *conmment,
char *erms);
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Append a FI TS-keyword to the | oca

i nt AddFits(const char
i nt
voi d
const
char
i nt AddFits(const
i nt
const
char
i nt AddFits(const
fl oat
const
char
i nt AddFits(const
doubl e
char
char
i nt AddFits(const
char
const
char
Trace the val ue of

char
char
char
char
char

char

char

char

i nt AddFits(const char

FI TS- header.

*keywor d
type,
*addr
*comment ,
*erns)
*keywor d,
*var,
*comment ,
*erns);
*keywor d,
*var,
*conmment ,
*erns);
*keywor d,
*var,
*conmment ,
*erns);
*keywor d,
*var,
*conmment ,
*erns);
a variable in the FITS header <keyword>

*coment, char *erns);

Add a conmment to the current FITS info structure

char *Get Fi t sBuf ()
Ret urns the gl oba

filled by the contro
is the length of the returned string

in the buffer
di vi ded by 80.

int ExpNo();

Returns the current

voi d Get FraneNane(int ftype,

term nated FI TS-buffer
The nunber of FITS-cards

nul
server.

exposure nunber .

char *fnane);

Get the name associated with the specified frame

type.

If fname returns an enpty string no nane has

been assigned to the type by the acquisition process.

char *ExpStartTi ne();

doubl e *ExpStart Ti meMJ

D();

Returns the exposure start tine.

int ExpStatus();

Returns the current

exposure status. Use the

i racqEXP_| SACTI VE(ExpStatus()) macro to see whether the
exposure is active or not.

char *Start TransferTi me();
Returns the tinme when the header of a frane was received
fromthe acquisition process.

int SendFi | eEvent (const char *fileNane, char *erns);

Send a file-event to the control server;

int Det Num();
Returns the current detector number/partition, which is
selected to be stored. If O is returned, all detectors
are sel ect ed.

int Detldx();
Returns the nunber/partition of the detector, which is

actual ly received

virtual int ProcessFrane(sdmaFRAME_ T *frame, char *erns);
Cal | back function, which is called just after a data
frame has been received fromthe acquisition process.
A pointer to the received frame structure is passed
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via <frane>. |If the function returns iracqFAl LURE,
the string <erms> is sent as data error event to
the control server and the exposure is discarded.

voi d FraneHandl ed() ;
Call this method within ProcessFrane to signal that
all handling with the frane is done. The frane data
will then not be object to inage post-processing,
scal ing, display or storage.

i nt Repl aceEnv(char *string, char *erms)
Repl aces all environnent variables in string.

RETURN VALUES

If the function prototype allows, nethods return iracqSUCCESS in
case of success. In case of failure iracqFAI LURE is returned
and ernms contains an error nessage.

SEE ALSO
i racqSRV(4), iracqEVH(4), iracqDTT_EVH(4)
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10.5 iracgDTT_EVH CLASS

NAME

iracgDTT_EVH - basic class for data transfer task
SYNOPSI S

#i ncl ude <iracqDTT_EVH. h>

i racqDTT_EVH nyServer;

PARENT CLASS
i racgDTT_EVH: public evhTASK, public iracgDTT

DESCRI PTI ON
Basic class for data transfer task

PUBLI C METHCDS

iracqDTT_EVH() ;
Const ruct or net hod

virtual ~iracqDTT_EVH();
Destruct or net hod

void PrintUsage(const char *argv0);
Prints out all server comand |ine options.

ccsCOWPL_STAT Par sel nput Pars(int argc, char *argv[]);
Parses the server command |ine.

ccsCOVPL_STAT I nit();
Initializes the control server.
The nethod is intended to be overwitten by the application.
It is recommended to call iracgDTT_EVH :Init first and to add
then your intitialization.

voi d Verbose(const char *format, ...);
Ver bose out put handler. This function is called from
all nethods, when the macro iracqVB(...) is used.
The nmethod is intended to be overwitten by the application.
It is recoomended to call iracqEVH : VbHandl er first and to
add then your own handl er.

voi d ExitHandl er(int sig);
Met hod to handle exit signals.
The nethod is intended to be overwitten by the application.
It is recormended to add first your own cleanup functions and
then to call iracgDTT_EVH: : ExitHandl er.

ccsCOWVPL_STAT Fi t sAppend(const char *keyWord,
int var,
const char *conment);
ccsCOWPL_STAT Fi t sAppend(const char *keyWrd,
fl oat var,
const char *comment);
ccsCOVPL_STAT Fi t sAppend(const char *keyWrd,
doubl e var,
const char *conment);
ccsCOWPL_STAT Fi t sAppend(const char *keyWrd,
const char *var,
const char *comment);
ccsCOWVPL_STAT Fi t sAppend(const char *keyWord,
const char *commrent);
Append a FITS-keyword to the | ocal FITS-header.

ccsCOWPL_STAT AddFits(const char *keyword,
i nt *var,
const char *conment);

ccsCOVPL_STAT AddFits(const char *keyword,
fl oat *var,
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const char *conment);
ccsCOWVPL_STAT AddFits(const char *keyword,

doubl e *var,

char *conmment) ;
ccsCOWPL_STAT AddFits(const char *keyword,

char *var,

const char *conment);
Trace the value of a variable in the FITS-header <keyword>.

ccsCOWPL_STAT int AddFits(const char *comment);
Add a comrent to the current FITS info structure.

ccsCOWPL_STAT SendFi | eEvent (const char *fil eNane);
Send a file-event to the control server;

ccsCOWPL_STAT Repl aceEnv(char *string)
Repl aces all environnent variables in string.

RETURN VALUES
If the function prototype allows, nmethods return ccsCOVPL_STAT.

SEE ALSO
iracqSRV(4), iracgEVH(4), iracqDTT(4), evhTASK(4)
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11 EXAMPLES

111 CONTROL SERVER EXTENSION

The following example for a derived server is also contained in the test directory of the iracq mod-
ule:

mySERVER.h:

#i f ndef __cpl usplus

#error This is a C+t+ include file and cannot be used fromplain C
#endi f

#i ncl ude “iracqEVH. h”

#defi ne myFRAME_TYPE (sdmaFRAVE_USER << 1)

class nySRV: public iracqEVH

{
public:
nySRV() ; /1 constructor
~nmySRV() ; /1 destructor
voi d Print Usage(const char *);
ccsCOWPL_STAT Par sel nput Pars(int, char **);

/'l verbose call back
voi d Ver bose(const char *, ...);

/] server state call back
voi d Stat eHandl er(int, int);

// data transfer task event call back

voi d Dat aHandl er (i racqDATA _EVT *);

/'l exit callback

voi d Exi t Handl er (i nt);

/1 paraneter call backs

ccsCOWPL_STAT Set Par am(const char *, const char *, vItLOG CAL *);
ccsCOWPL_STAT Get Param(const char *, char *, vItINT32 *, vitLOd CAL *);
/'l sequencer program handl er

ccsCOVPL_STAT SeqHandl er (const char *, vItINT32 *, vlItINT32 *);
/1 initialization routine

ccsCOVPL_STAT Init();

/1 conmand cal | backs

evhCB_COWPL_STAT My CB( mnsgMESSAGE &nsg, void *udata);

pr ot ect ed:

private:

/1 callback structure

evhOBJ_CALLBACK cb_;

cmdPARAM LI ST par anLi st _;

/1 just sonme dummy variables to be added to FI TS-header
i nt dumyl nt _;
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fl oat dunmyFl oat _;

doubl e dunmyDoubl e_;

char dunmyString_[128];
}s
myServer.C

#def i ne _POSI X_SOURCE 1

/1 Uncomment this if you are using the VLT environnent
#i nclude “vltPort.h”

#i ncl ude <stdlib. h>
#i ncl ude <stdi o. h>

#i ncl ude “nySERVER h”

static char *rcsld="@#) $/d: nyServer.C v 1.54+ 2000/ 12/20 16:43:03 vltsccm Exp $";
static void *use_rcsld = ((void)&use_rcsld, (void *) &csld);

/*
* control server
*/
static int serverProcess(int argc, char *argv[])
{
nmySRV server;
i nt exitStatus = O;
/*
* parse comuand |ine argunents
*/
if (server.Parsel nputPars(argc, argv) == FAI LURE)
{
server. PrintUsage(argv[0]);
err Reset St ack();
return (0);
}
/*
* intialize
*/
if (server.lnit() == FAI LURE)
{

fprintf(stdout, “\nnyServer: initialization failed\n”);
errDi spl ay(ccsTRUE) ;

errPrint();

return (1);

}

if (server.lnitTest())
{
return (0);

}

/*
* main | oop
*/
server. Verbose(“\ nnmyServer: entering main | oop and waiting for comuands!\n”);
evhHandl er - >UseSel ect (TRUE) ;
exitStatus = evhHandl er->Mai nLoop();
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return (exitStatus);

}

int main(int argc, char *argv[])
{

CCSERROR error;

i nt exi t St at us;

char pr ocNane[ 64] ;

/*
* CCSinit
*/
nmenset (procNane, 0, sizeof (procNane));
i racqRt apEnv(argc, argv, procNane);
if (ccslnit(procName, 0, NULL, NULL, &error) == FAI LURE)
{
errPrint();
exit(1);
}

/*
* call server
*/
exi tStatus = serverProcess(argc, argv);
if (exitStatus == 1)
{
errCl oseSt ack();

}
/*
* CCS exit
*/
ccsExit();

exit(exitStatus);

}

[* ___o0o__ */

mySERVER.C:

#defi ne _POSI X_SOURCE 1
#include “vlitPort.h”

static char *rcsld="@#) $ld: nySERVER C,v 1.54+ 2000/12/20 16:43:04 vltsccm Exp $";
static void *use_rcsld = ((void)&use_rcsld, (void *) &rcsld);

/*
* System Headers
*/
#i nclude <stdlib. h>
#i ncl ude <stdio. h>

/*
* Local Headers
*/
#i ncl ude “mySERVER. h”
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mySRV *nyPtr;

nySRV: : nySRV()

{
nyPtr = this;

/*
* initialize dummy value to be added to FI TS-header
*/
dummyl nt _ = 55;
dunmmyFl oat _ = 55.5;
dunmmyDoubl e_ = 55.5;
strepy(dummyString_, “dummy”);

/*
* initialize paraneter list for callback
*/
nmenmset (&parantist_, ‘\0’, sizeof (cndPARAM LI ST));
}
nySRV: : ~ny SRV()
{

iracqvB (“\nnyServer: termnating...”);

cndPar anfr ee( &par anii st _, stdErr);

}
voi d nySRV:: Print Usage(const char *argv0)
{
/*
* print out standard options
*/
i racqEVH: : Pri nt Usage(argv0);
/*
* print out additional options
*/

fprintf(stdout, “\nnmyQptions:”);
fprintf(stdout, “\n\n");

}

ccsCOWVPL_STAT mnySRV: : Par sel nput Pars(int argc, char *argv[])
{

ccsCOWVPL_STAT retVal Ori g;

ccsCOVPL_STAT ret Val ;

/*

* pass argunments first to control server

*/

retVal Orig = iracqEVH: : Par sel nput Pars(argc, argv);

/
now parse argunents for additional options
and deci de, whether to return the original
return value or an error

* % X * %

/
retvVal = retVal Oig;

return (retVal);

}

ccsCOVPL_STAT nmySRV::lnit ()
{
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evhMSG TYPE_KEY key;
Err Reset ();

/*
* intitialize control server
*/
if (iracgEVH :Init() !'= SUCCESS)
{
return (FAl LURE);
}
/*
* sone dummy FITS- header additions
*/
if (AddFits(“MY.INT", &umylnt_, “My int”) == FAI LURE)
{

return (FAI LURE);

}
if (AddFits(*M.FLOAT", &dumnmyFloat_, “M float”) == FAI LURE)

{
return (FAI LURE);

}
i f (AddFits(*M.DOUBLE’, &JumyDouble , “M double”) == FAl LURE)

{
return (FAI LURE);

}

if (AddFits(“MY. STRING', dumysString_, “My/ string”) == FAI LURE)
{
return (FAI LURE);

}
if (AddFits(*My comment”) == FAI LURE)

{
return (FAI LURE);
}
/*
* trace sone dynamic paraneters (if existing in read-out node)
*/
i f (AddFit sDynPar (“DET. NC. MYPARAML”, “My dynami c paraneter1”) == FAI LURE)
{
return (FAI LURE);
}

i f (AddFitsDynPar (*DET. NC. \VPARAMR”, “My dynani ¢ paranmeter2”) == FAl LURE)
{
return (FAI LURE);

}

/*
* introduce a new franme type
*/
i f (AddFrame(myFRAVE_TYPE, “MY- FRAMVE”,
FALSE, FALSE, TRUE, “DET.NC. \\FRAME") == FAI LURE)
{
Err Add(i racqMOD_I D, iracqERR_INIT, _ FILE LINE__,
“cannot add new frane”);
return (FAI LURE);

}

/*
* initialize additional database val ues
*/
iracqvVB(“\ nmyServer: instance is %...", Instance());
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/*
* add additional callbacks
*/
i racqVvB(“\ nnyServer: adding ny callback...”);
cb_. nject(this);
cb_. Proc((evhCB_METHOD2) &nySRV:: MyCB);
key. MsgType( msgTYPE_COMVAND) ;
key. Cormandl d( 0) ;
i f (evhHandl er->AddCal | back(key. Command(“MYCMD"), cb_) == FAI LURE)
{
Abort Server ();
Err Add(i racqMOD_I D, iracqERR_INI T, _ FILE LINE__,
“unabl e to add MYCMD cal | back”);
return (FAI LURE);

}
return (SUCCESS);
}
voi d nySRV:: Verbose(const char *str, ...)
{
i racqEVH: : Ver bose(str);
/*
* here you can add your own verbose handl er
*/
}
void nySRV:: StateHandl er(int state, int subState)
{
i racqEVH: : St at eHandl er (state, subState);
/*
* here you can add your own status handl er
*/
}
voi d nySRV: : Dat aHandl er (i racqDATA_EVT *evt)
{
i racqEVH: : Dat aHandl er (evt);
/*
* here you can add your own data event handl er
*/
}
voi d nySRV:: Exi t Handl er (i nt si Q)
{
/*
* here you can add your own exit handl er
*/
iracqvB(“\ nmyServer: exiting...”);
i racqEVH: : Exi t Handl er (si g);
}

ccsCOWPL_STAT nySRV: : SeqHandl er (const char *seqFil e,
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vit1 NT32 *| oopCnd,
vl t1 NT32 *| copCnilLen)

FILE_LINE__,
not supported”);

*nane,
*val ue,
*handl ed)

apply the val ue al so
(if applicable)

0)

%s...",

*name,
*val ue,
*type,
*handl ed)

{
USE( | oopCnd) ;
USE(seqFil e);
*| oopCndLen = O;
Err Add(i racqgMOD_|I D, iracgERR _SYSTEM
“format of sequencer programis
return (FAI LURE);
}
ccsCOWPL_STAT nySRV: : Set Par am( const char
const char
vl t LOG CAL
{
char tnpStr[64];
*handl ed = TRUE;
if (strcnp(nane, “DET. MYSETUP”) == 0)
{
fprintf(stdout, “\nnyServer: doing MYSETUP (value = 9%)...",
val ue);
sprintf(tnpStr, “-nyArg %", value);
/*
* do sonme action
*/
i f (AcqParanm(tnpStr) == FAI LURE)
return (FAI LURE);
}
fprintf(stdout, “\nnyServer: MYSETUP done...");
/*
* Jleave ‘handled’ set to FALSE to
* in sequence file or acqg-process
*/
else if (strcnp(nane, “DET. MYWWAL") ==
{
fprintf(stdout, “\nnyServer: MVAL =
val ue);
}
el se
{
*handl ed = FALSE;
}
return ( SUCCESS);
}
ccsCOWPL_STAT mySRV: : Get Par am( const char
char
vl t I NT32
vl t LOG CAL
{

USE( nan®) ;
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USE( val ue) ;
*handl ed = FALSE;

if (strcnp(nane, “DET. MYVAL") == 0)
{
sprintf(value, “%l”, dunmylnt_);
*type = iracqTYPE_I NT;
*handl ed = TRUE;

}
return (SUCCESS);
}
evhCB_COWPL_STAT nySRV: : MyCB( nsgMESSACGE &nsg, void *)
{
voi d *par anVal ues;
char **gstringVval;
vl t | NT32 par am\b;
cmdPARAM TYPE  par anType;
i nt i;
ErrReset ();

Ent er CB(nsg, iracqDO UPDATE);

fprintf(stdout, “\nmyServer: handling MYCMD (buffer is <%>)...",
nsg. Buffer());

/*
* unpack nessage buffer
*
/
i f (cndParaniti st (“MYCMD', nsg.Buffer(), nsg.Buflen(), &paraniist_,
stdErr) == FAI LURE)

{
Exi t CB(nsqQ) ;
return (evhCB_NO DELETE);
}
/*
*  -nmyParam
*/
i f (cndPar anmCGet ByName( &par anLi st _, “nyParani, &paranNb, &paranilype,
&par anVal ues, stdErr) == FAI LURE)
{
Exi t CB(nsQ) ;
return (evhCB_NO DELETE);
}
if (parami\b > 0)
{
stringVal = (char **)paranVal ues;

fprintf(stdout, “\nnmyServer: nmyParam = “);
for (i=0;i<paramb;i ++)
{
fprintf(stdout, “<%> “, stringval[i]);
}

}
fflush(stdout);

msg. Buf fer (“My- Reply”);
Exi t CB( Q) ;

return (evhCB_NO DELETE);
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[* ___o0o__ */
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112 DATA TRANSFER TASK EXTENSION

The following example for a derived data transfer task is also contained in the test directory of the
iracq module:

myDTT.h:

#i f ndef __cpl uspl us

#error This is a C++ include file and cannot be used fromplain C
#endi f

#i nclude “iracqDTT_EVH. h”

class nyDTT: public iracqDTT_EVH

{
public:
nyDTT() ; /'l constructor
virtual ~nyDTT(); /1 destructor
/1 initialization routine
ccsCOVPL_STAT Init();
/1 command cal | backs
evhCB_COWPL_STAT My CB( msgMESSAGE &nsg, void *udata);
/1 application specific franme processing
i nt ProcessFrane(sdmaFRAME_T *, char *);
pr ot ect ed:
private:
/'l callback structure
evhOBJ_CALLBACK ch_;
cmdPARAM LI ST paramli st _;
/'l just some dummy variables to be added to FITS-header
i nt dumylnt _;
fl oat dummyFl oat _;
doubl e dunmmyDoubl e_;
char dunmmyString_[ 128];
3
myDtt.C:

#define _POSI X_SOURCE 1
#include “vlitPort.h”

static char *rcsld="@#) $/d: nyDtt.C v 1.12+ 1999/12/14 11:42:19 vltsccm Exp $";
static void *use_rcsld = ((void)&use_rcsld,(void *) &csld);

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

#i ncl ude “nyDTT. h”
/*

* control server
*/
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static int server(int argc, char *argv[])

{

}

nyDTT server;
i nt exitStatus = 0;

/*

* parse command |ine argunents

*/
i f (server.Parsel nput Pars(argc, argv) == FAI LURE)

{

server. PrintUsage(argv[0]);

err Reset St ack();

return (0);

}

/*
* intialize
*/
if (server.Init() == FAI LURE)
{
fprintf(stderr, “\nnmyDtt: initialization failed\n”);
errPrint();
return (1);

}

/*
* main | oop
*/
iracqvB(“\nmyDtt: entering the main | oop and waiting for comands!”);
evhHandl er - >UseSel ect ( TRUE) ;
exi t Status = evhHandl er - >Mai nLoop() ;

return (exitStatus);

int main(int argc, char *argv[])

{

CCSERROR error;
int exitStatus;

char pr ocNane[ 64] ;
/*

* CCSinit

*/

i racqRt apEnv(argc, argv, procNane);
if (ccslnit(procName, 0, NULL, NULL, &error) == FAI LURE)
{
errPrint(&error);
exit(1l);
}

/*
* call server
*/
exi tStatus = server(argc, argv);
if (exitStatus == 1)
{
errC oseSt ack();

}

/*
*  CCS exit
*/
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ccsExit();
fprintf(stderr, “\'n");

exit(exitStatus);

}

/* __00o___*/

myDTT.C:

#i fdef HP
#define _POSI X_SOURCE 1
#endi f

#include “vlitPort.h”

static char *rcsld="@#) $/d: nyDIT.C,v 1.54+ 2000/12/20 16:43:04 vltsccm Exp $";

static void *use_rcsld = ((void)&use_rcsld,(void *) &csld);

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

#i ncl ude “nyDTT. h”
nyDTT *nyPtr;

nyDTT: : nyDTT()

{
nyPtr = this;

/*

* initialize dumy value to be added to FI TS- header
*/

dummyl nt _ = 65;

dumyFl oat _ = 65. 5;

dummyDoubl e_ = 65.5;

strcpy(dumyString_, “dtt dummy”);

/*
* initialize parameter list for call back
*/
nmenset (&paranList_, ‘\0’, sizeof (cndPARAM LI ST));
}

nyDTT: : ~myDTT()

{
iracqvB (“\nnyDtt: termnating...”);

crmdPar anfr ee( &par anLi st _, stdErr);
}

ccsCOVPL_STAT nyDTT: : 1 nit()

{
evhMSG_TYPE_KEY key;

if (iracgDTT_EVH :1nit() !'= SUCCESS)
{
return (FAI LURE);

}
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}

/*
* add additional callbacks
*/
iracqvB(“\nnyDtt: adding ny callback...”);
cb_. Qnject(this);
cb_. Proc((evhCB_METHOD2) &nyDTT:: MyCB);
key. MsgType( nsgTYPE_COMVAND) ;
key. Commandl d( 0) ;
i f (evhHandl er->AddCal | back(key. Command(“MYCMD"), cb_) == FAI LURE)
{
Err Add(i racqMOD_I D, iracqERR_INIT, __ FILE LINE__,
“unabl e to add MYCMD cal | back”);
return (FAI LURE);

}
/*
* sone dummy FITS- header additions
*
/
if (AddFits(“MYDTT.INT”, &dumylnt_, “My int”) == FAI LURE)
{
return (FAl LURE);
}

i f (AddFits(*MYDTT. FLOAT”, &urmyFloat , “M float”) == FAl LURE)

{
return (FAI LURE);

}
if (AddFits(“MYDTT. DOUBLE", &dummyDouble_, “My double”) == FAI LURE)

{
return (FAI LURE);

}
if (AddFits(“MYDTT. STRING', dummyString_, “My dtt string”) == FAI LURE)

{
return (FAl LURE);

}
if (AddFits(“My dtt comrent”) == FAI LURE)

return (FAI LURE);
}

return (SUCCESS);

evhCB_COWPL_STAT nyDTT: : MyCB( megMESSAGE &nsg, void *)

{

voi d *par anVal ues;
char **gstringVval;
vl t 1 NT32 par am\b;
cmdPARAM TYPE  par anType;

i nt i;
ErrReset ();

fprintf(stdout, “\nnyDtt: handling MYCND (buffer is <%>)...",
nsg. Buffer());

/*

* unpack nessage buffer

*/

i f (cndParanli st (“MYCMD', nsg.Buffer(), nsg.Buflen(), &paranlist_,
stdErr) == FAI LURE)

{
return (evhCB_NO DELETE);
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}
/*
*  -nmyParam
*/
i f (crmdPar anGet ByName( &par anLi st _, “nyParani, &parami\b, &paranilype,
&par anval ues, stdErr) == FAI LURE)
{
return (evhCB_NO DELETE);
}
if (parami\b > 0)
{
stringVal = (char **)paranVal ues;

fprintf(stdout, “\nnyDtt: nyParam= *“);
for (i=0;i<paranm\b;i++)
{
fprintf(stdout, “<%> “, stringVal[i]);
}

}
fflush(stdout);

nsg. Last Repl y(ccsTRUE) ;
nsg. Buf fer (“My-Reply”);
nsg. SendRepl y() ;
Err St ackd ose();

return (evhCB_NO DELETE);
}

int myDTT:: ProcessFrane(sdmaFRAME T *frame, char *erns)

{
USE( er ns) ;
USE(frane);

printf(“\nnyDTT: processing frane...”);
dumyl nt _++;
if (frane->h.ftype == sdnaFRAVE_DI T)

Lr ameHandl ed() ;

}

return (iracqSUCCESS);
}

/*___0Co___*/
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