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ycrpoiictBamu. [IpeoOpa3yer 3amaHHBIA HAOOp NAHHBIX B MOCIEAOBATEIBHBIA BUJI TaK, YTOOBI
ObLIO BO3MOKHO I€peliaTh MX MO OJHONPOBOJHON IU(PPOBOM JUHHUH APYroMy aHAJIOTUYHOMY
YCTPOMCTBY.

Pe3yabTaThl npoaesanHoii padorel. B pesynbTaTe mccnenoBanuii Oblia pa3paboTaHa
CHUCTEMA, TIOJIHOCTBHIO TOTOBAsI JJIsl MCIIOJIb30BAaHUS Ha MpakTUKe. Tak Kak cucrema ymnpaBieHUs
JOJKHA OBITh MaKCHUMAalbHO KOM(OPTHOW U yn0OHOH B MCHOJIb30BAaHUM, ObUIM PEaTU30BaHBI
BO3MO>KHOCTh Bpall[CHUs TT0 YaCOBOM M MPOTUB YAaCOBOM CTPEJIKH, OCTAHOBKA M 3aKpEIJICHUE B
OTpe/ICNICHHBIX IMO3UIUAX 03 NMPUMEHEHHs JaTYUKOB YIJla, U3MEHEHHE CKOPOCTHU BpallleHUs
JIBUTATEJISI, BRIOOP KpaTyaniiero myTH JJisi JOCTHKEHUS TIO3UIUHU U IPYTHE BO3MOKHOCTH.
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HUMAN MACHINE INTERFACE (HMI). BASIC CONSTRUCTING PRINCIPLES

D.E. Makarov, I.S. Alekseev
(Tomsk, Tomsk Polytechnic University)

The following article describes and explains a technical term called Human Machine
Interface. The HMI can be used in many different appliances, for instance in household devices
to help a human communicate with these devices. However, this article considers the HMI for
industrial needs, where a visual representation can be beneficial in many cases. When an
industrial plant wants to apply the HMI to its manufacturing lines, a few changes must be made.
When supervisory and machine levels are implemented to the manufacturing lines the HMI is
ready for usage. In order to make the whole system function properly a set of rules and principles
must be realized. Thus, this article can help the researchers and technicians accomplish perfect
output from technical systems and not make common mistakes.

Introduction. HMI is the acronym for Human Machine Interface and, in common, it can
be interpreted as an interface between the user and the machine. However, such a term can
include cell phones, personal and industrial computers, all household appliances, office
equipment, etc. However, an HMI is much more specific to manufacturing and process control
systems, where it has become widespread because of possibility to provide a visual
representation of a control system and information about industrial process in a “real time”
mode. This features leads to increasing a productivity of the controlled processes.
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General aspects of HMI. According to all information, which was described before,
HMI is a set of technical tools for providing direct interaction of user and technical equipment,
which allows user have a constant monitoring equipment operation and condition.

An HMI is the centralized control unit for manufacturing lines, equipped with Data
Recipes, event logging, video feed, and event triggering, so that one may access the system at
any moment for any purpose. For a manufacturing line to be integrated with an HMI (it is
depicted on a picture 1), it must firstly work with a Programmable Logic Controller (PLC). It is
the PLC that takes the information from the sensors, and transforms it to Boolean algebra, so the
HMI can decipher and make decisions.

HMI — PLC — Driver . Motor

Picture 1. Manufacturing line integrated with an HMI

There are two basic levels of HMI: supervisory level and machine one. Supervisory level
HMI is designed for control room environments and used for system of control and data
acquisition (SCADA), a process control application, which collects data from sensors on the
shop floor and sends the information to a central computer for processing. Machine level HMI
uses embedded, machine-level devices within the production facility itself.

In general, HMI has two parts, which are control device and driving system. Control
device is a part of the system, which receives human’s impact and starting actions. As for driving
system, it is a set of interconnected devices used for an exact purpose by performing their own
functions.

The main rules and principles of HMI constructing.

1. Control devices must be directly identified in all exact conditions and their
replacement must permit safe and fast execution of all operations.

2. Control device must perform only tasks according to the goals of usage of this device.

3. The system must be constructed and adjusted so that user’s actions will not lead to
indefinite and dangerous condition of the parts of system.

4. Dialog of HMI and a user must be based on aspects of ergonomics, appropriate
specific problem.

5. It is recommended for excluding the dangerous consequences because of operator’s
errors to do the next:

- Exact priority of commands (for example, the command "STOP™ has a higher priority
than the command "START»);

- Possibility to lock the control by the system;

- Operation in jog mode.

6. Groups of control devices must be situated according to the priority, their functions
and interconnections, the sequence and frequency of devices usage, the cases of work, such as
normal, critical, etc.
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BUPTYAJIBHBIE CUCTEMbI XPAHEHUSA JTAHHBIX

bazvipun I1LK.
(Tomck / Tomckuii Ilonumexnuyeckuii Ynueepcumem / UCI'T)

VIRTUAL STORAGE SYSTEM

Bazyrin P.K.
(Tomsk / Tomsk Polytechnic University / ISGT)

This article outlines the principles of virtual storage systems and their features.

HeOpiBanplii TeMm pa3BUTHS COBPEMEHHBIX TEXHOJIOTMH OTKpBIBaeT  OOJbIINE
BO3MOKHOCTH TPAKTMYECKH BO BCeX c(epax uenoBedecKoil nesTenbHOCTH. B 3ToM cMbicie
MPENNPUATHS CUIIBHO 3aBUCAT OT criocobHocTeil cBoux IT-undpactpykryp. OJHUM U3 aclieKTOB
MOSIBJICHUST  3TOM  3aBHCHMOCTH  SIBJISIETCSI  HAKOIUIEHWE  KOJOCCAIBHOIO  KOJUYECTBa
KOpHOpaTUBHONW HMH(OpMAIMK, 4YTO HECET, B CBOIO OYEpEb, ONpPENEIEHHbIE TPYJHOCTU
SKCIUTyaTallui MHQPACTPYKTYypbl-XpaHuiauma. [Ipu 3Tom He crouT 3abbIBaTh, YTO JaXKe Yac
npoctost KMC moxeT 00X0AuThCs B OIpPOMHBIE CYMMBbI YOBITKOB. A KaK H3BECTHO, Jt00O€
IOPEINpUsATHE CTPEMUTCS K TMOBBIMIEHUIO NPUOBUIM M MHUHMMHU3AaLUU u3aepkek. Iloatomy
CHIDKEHHE pacxofioB Ha IT-undpactpykrypy 6e3 morepu e€ GyHKIMOHAIBHBIX BO3MOXKHOCTEN
MOJKET OBbITh OOJBIIMM MHOJACHOPbEM B OOphOE 3a MOBBILIEHHE YKOHOMMUYECKHX IOKa3aTelei.
[losiBieHME BHUPTYaJbHBIX CHUCTEM XpAHEHHUS JAaHHBIX, OECCIIOPHO, NEPCIEKTUBHBIA MYyTh
pazeutua KHMC, 1OCKOIBKY BHpTyaJdbHbBIE XPAaHWJIMINA IIO3BOJSIIOT  OTKAa3aTbCsA  OT
JIOTIOJTHUTEIBHOTO B3aUMOJICHCTBHUS MEXIy CEepBEpaMU U yCTPOWCTBAMU XpPaHEHUS JAHHBIX U
TEM CaMbIM YMEHBIIUTH KOJMYECTBO oOopyaoBaHus. Jlamee paccMOTpUM OCOOCHHOCTH H
MIPUHIIMITBI OPTaHU3AlMY BUPTYAIbHBIX XPAHUIUI JaHHBIX.

Bupryanuzanus naneko He HOBBIM TepMuUH B cepe MHGPOPMALMOHHBIX TEXHOJIOTHH.
[TepBoe ymnomuHanue o0 HelW oTHOcUTca K 1959 romy, korma ¢ MOMOIIBKO 3TOTO TMOHSATHS
00BSICHATIOCH pacIIipeHre BHYTPEHHEH MaMsATH 3a CU€T BHEIIHe. B coBpeMeHHOM ke 3HaueHUH
BUPTYaIM3alUsl CUCTEM XpaHEHUS — 3TO BBICOKAs CTENEHb MHTErpalliil pa3iNdHbIX MOJICUCTEM,
noJMeHa (U3UYECKUX aJpecoB U HOMEPOB YCTPOWCTB JIOTMUECKHMH, ONTUMH3AIMA H
s dexTuBHOE ynpasieHue. OHa MO3BOJSET MPEICTAaBUTh CUCTEMY XPaHEHHUSI Ha YpOBHE OJIOKOB,
4TO JAaET BO3MOYKHOCTh HE MPUBSI3BIBATh JIOTHYECKUE ajpeca OJOKOB K (PU3NYECKUM, PU 3TOM
BCE 9TO MHpPO3payHO Al cepBepa, a 3HA4UUT, He TpeOyerT ero yuactus. MHbIMH crioBamu,
BUPTYaJIU3UPOBAHHOE XPaHWIMIIE IAaHHBIX HE HArpyXaeT CepBep, TaK KaK BCE IIPOLECCHI

60



