System Requirements for Task Presentation and Physiology Data Acquisition
This document details the various hardware and system requirements necessary to present the various stressor tasks and to simultaneously digitize and save up to 16 channels of analog data. Minimum requirements may vary based on which tasks are to be presented, the number of channels of data to be collected, and the duration of data collection, as well as other factors. Where requirements differ, the individual needs will be discussed separately so that the reader may determine exactly what is necessary for a specific configuration. 
The computers used to develop and use these various programs are all IBM-PC/AT type computers. Among these were various brand-name machines, as well as several ‘clones’. Although the general specifications of the machines are similar, the factors affecting certain aspects of operation can only be found by a familiarity with virtually ALL subsystems of a given machine: the fixed-disk subsystem, the video subsystem, the memory configuration, and factors such as availability  of DMA (direct memory access) channels will affect whether the system will support the software, and if so, how the various aspects of the software will operate. Unfortunately, some of the various parameters are as yet unknown to us; for instance, we have seen tasks presented at notably different speeds on machines which we had previously believed to be functionally very similar. Included in appendix A is the brand, model, and options of the system we have done most of our development work on and are using to collect our data. Experimenters at other sites with whom we collaborate are achieving satisfactory results with other machines, occasionally with some modification of the software. But although our team is willing to provide some technical support, we have no way of ascertaining peculiarities of machines at other sites. Therefore we recommend adhering as stringently as possible to the specifications in this document. Although the machines specified are not the most current in terms of raw computing power and other factors, our investment in these machines prohibits upgrading them to state-of-the-art. We are, however, constantly making improvements to the software to minimize the effects of various differences. Again, we will support specific differences at various sites if practical, but all problems may not be soluble. 

SOFTWARE


There are 5 task programs and 1 analysis program. The task programs are referred to as the TARGET, SCANNING, TRACKING, MENTAL ARITHMETIC, and STROOP. (Descriptions of these various tasks detailing their operation in terms of subject response are available in other literature.) The analysis program is referred to as SCOREU. These various programs have different requirements in terms of hardware configuration. The general hardware issues are discussed in the main body of this text, and specific requirements for each task may be found in appendix B. 

OPERATING SYSTEM


The operating systems in use at our laboratory are Microsoft’s MS-DOS version 3.30 and version 4.01. We are currently evaluating MS-DOS version 5.0. We have had some experience with Online Systems Disk Manager, and it seemed to work well, although the newer versions of DOS have eliminated the need for it. We are not running any of the task/acquisition software under Microsoft Windows, but the data analysis software seems to operate well in this environment. 

MEMORY (RAM)


The recommended memory configuration is 640 KB of main memory and 1408 KB of additional memory configured as extended memory, totaling 2 MB of RAM. The extended memory should further be configured as RAMDRIVE using the appropriate DOS driver (NOTE: it is important that the RAMDRIVE be the LAST drive letter on the system). The actual amount necessary with various pieces of software is detailed in appendix B, but it should be noted that the software is optimized to use the above values. 

MASS STORAGE


Mass storage (fixed disk drives) must meet several criteria. Obviously, the amount of space available must be sufficient for the software, plus data from one or more complete testing sessions (it is generally undesirable and/or impractical to move data to another medium during a testing session). The amount of data space needed for a given software configuration can be determined from the information in appendix B. Creating a single partition on the fixed disk drive which is large enough to contain all of the data from a single test session is recommended. A separate physical drive is not necessary. Another requirement of the fixed disk subsystem is to transfer data at a minimum rate of approximately300 KB/sec
. The data collection hardware must be serviced at a minimum interval, and a slower than specified transfer rate will cause data to be lost. The data transfer rate of a given fixed disk subsystem is affected by the capabilities of both the drive and the controller, as well as the interleave to which the drive is set when formatted. Fixed disk caching will not affect drive performance if used with the data acquisition software, but will provide an increase in speed when used with the physiology data scoring programs. 
VIDEO DISPLAY


The use of an enhanced graphics adaptor (EGA) or video graphics array (VGA) adaptor is necessary to support the display modes used in the STROOP and MENTAL ARITHMETIC tasks, as well as the physiology scoring software, and is recommended. Although VGA or Super-VGA is state-of-the-art, it should be noted that if the experimenter wishes to display on two monitors simultaneously, an additional device may be necessary to properly ‘split’ the signal. This device is available for about $300. Such a device is not necessary with EGA. If VGA is used, however, a sixteen-bit adaptor card is recommended. 

PHYSIOLOGY DATA COLLECTION


The Keithley/Metrabyte DAS-16 board specified is the ONLY board recommended. Although several other manufacturers market ‘clones’ of this device, none have been tested with our software. Therefore, we cannot recommend or support their usage. The switch and jumper settings on the DAS-16 board are given in appendix A. This board may be configured for 16 single-ended or 8 differential inputs, depending on the user’s requirements. 

MISCELLANEOUS 


The choice of gamecard adaptor and joystick should be of little import. A number of brands have been employed without incident. The software prompts the user to calibrate the joystick where necessary. Also in use with the game adaptor is a four-key pad. Specifications for this device are given in appendix C. 


Another custom-built device is a serial interface used in conjunction with the Dinamap model 8100 vital signs monitor. Information about this interface is available from the manufacturer. 


Finally, it may be desirable to add an additional speaker to the computer system. This can be done simply by connecting a second speaker in parallel to the existing one, although this may draw more current from the drive electronics than their design permits. Therefore, replacement of the internal speaker, or the addition of an outboard amplified speaker with high input impedance is recommended. 
APPENDIX A

The equipment in use at our laboratories consists of: 

· AST Premium 286 Computer operating at 10 MHz

· 2 MB RAM

· 80287 Numeric co-processor (disabled during data collection)

· Seagate ST251-1 or ST4096 Fixed disk drives (Interleave = 2)

· Paradise or STB VGA video adapters

· NEC Multisync II or IIA or Magnavox Professional Monitors

· CH Products Gamecard III and Mach III joystick

· Keithley/Metrabyte DAS-16 Data Acquisition board (configured as follows: Timer=10 MHz; 16 Channel Bipolar; DMA channel 1; Base address=300h; Gain=as needed)

APPENDIX B


This section describes, in part, the data collection system and details RAM, mass storage, and some system configuration requirements for each of the task programs and the various permutations of data collection schemes. 


The data acquisition system samples data from the specified number of channels and writes the data to a circular 64 KB buffer. The software must ‘poll’ the acquisition system frequently enough to allow emptying of this buffer before it fills and data is lost. The data is then moved to the fixed disk, or in the cases of the TARGET, SCANNING, and TRACKING tasks, to a RAMDRIVE (see below). 


The TARGET, SCANNING, and TRACKING tasks utilize the RAMDRIVE mentioned in the text as a second buffer for data before writing to the fixed disk. This is done because disk access during certain parts of the tasks would disturb the on-screen animation. The RAMDRIVE must be large enough to contain all the data collected until an opportunity to write to the fixed disk without disrupting the animation. The size of the RAMDRIVE can be determined using the formula below. The TARGET and SCANNING tasks have a fixed maximum delay between disk writes (approximately 15 seconds). However, due to the nature of the TRACKING task, the delay is completely dependent upon the performance of the subject (Delays of 30 seconds are not uncommon). Therefore, it is recommended that the RAMDRIVE be configured to the largest reasonable size when using this task. 


Another requirement for proper data handling is a minimum actual data transfer rate to the fixed disk. Again, while data is being collected, the acquisition must be polled at a minimum rate or data will be lost. This rate is dependent upon the number of channels of data being collected. During normal task operation, polling occurs at frequent enough intervals to accommodate virtually any number of channels. However, when data is written from the RAMDRIVE to the fixed disk, the operation is handled by DOS, and no polling is possible until it is complete. It is therefore imperative that the fixed disk subsystem be capable of transferring data in a minimum amount of time. 


These following formulae can be used to determine the fixed disk and RAMDISK parameters necessary for a given number of channels. 


The amount of data storage required for physiology data acquisition can be determined using the following formula: 


Space required (Bytes) = # data channels * total # seconds * 2000


This applies to all task programs. It should be noted that we are using impedance cardiography for some of our measures, and that the acquisition software has the ability to determine the necessary information from the Z0 channel ‘on the fly’ so that the raw data from this channel need not be saved. If this configuration is to be used, the above calculation should not include that channel. 


The maximum allowed time to write data from the RAMDRIVE to the fixed disk: 





  65535




Max time (s) =    # of channels * 2000 

The time required to move data from the RAMDRIVE to the fixed disk: 





Size of RAMDRIVE in bytes




     Time (s) = 
Actual data transfer rate of disk subsystems
APPENDIX C
Response Manipulation Specification


The TRACKING task, if used, utilizes a joystick for subject response. We have discovered a potential flaw in the IBM system architecture which interferes with the normal operation of the joystick. To overcome this, the gamecard and joystick must be calibrated to produce a maximum value of less than 128. Consult the manual for the gamecard in use or contact us. 


The STROOP and SCANNING tasks utilize a four key response device. This device can be constructed using for normally open, momentary contact switches. The switches interface to the gamecard in the following order: 



(From left to right)



Joystick A – Button 1



Joystick B – Button 1



Joystick A – Button 2



Joystick B – Button 2


Inputs should be grounded when closed. Consult the gamecard manual for specific information regarding electrical connections. 
� This value refers to the true rate of data transfer from RAM to disk, and not necessarily the maximum rate specified by the disk drive or interface manufacturer. 
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