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Программа семинара MicroMax Systems

«Встраиваемые Компьютерные Системы – 2013»
 3 октября 2013 года

 09:00 Начало регистрации участников семинара

 9:00�9:30  Приветственный кофе

 9:45�10:00 Открытие семинара.
  Приветственное слово и презентация президента 
  компании MicroMax Самуэля Абарбанела

 10:00�11:00 Презентация директора MicroMax Александра Клокова
  «Специализированные системы M-Max. 

  Высокая производительность с пассивным охлаждением»

  Обзор новых специализированных систем M�Max, 
  разработанных в компании. Новая четырехъядерная система 
  на базе процессора Intel Core i7 с пассивным охлаждением, 
  реализованная в ATR�корпусе. (стр. 3)

 11:00�11:15 Обсуждение презентации и ответы на вопросы

 11:15�11:45 Кофе�брейк

 11:45�13:00 Презентация компании Diamond Systems Corp.
  «Обзор спектра решений компании для рынка 

   встраиваемых компьютерных систем»

  Основополагающие принципы работы компании. 
  Обзор одноплатных компьютеров и модулей ввода�вывода. 
  Программное обеспечение и инструменты для разработки.
  (начало презентации стр. 19) 

 13:00�13:45 Презентация компании Diamond Systems Corp.
   «Программа развития продуктов и план выпуска систем»

  Новые защищенные модули и системы. «Дорожная карта» 
  компании. (продолжение презентации со стр. 41)  

 13:45�14:15 Кофе�брейк 

 14:15�15:45 Презентация компании Themis Computer
  «Надежность, инновации, опыт…»

  Вычислительные продукты для критически важных приложений 
  в суровых условиях эксплуатации. Защищенные серверные
  решения для обработки и хранения информации. 
  Обзор продукции компании. (стр. 52) 

 15:45�16:30 Опыт применения систем М�Мах. Обсуждение. Вопросы и ответы

Участники семинара
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  /104
PCI Express bus connector (Type 1):

 PCIe x1 Links (x1 Link: 1,000 MBytes/s   ,
 8b/10b, Gen 2)

 PCIe Link x16 (16,000 MBytes/s, Gen 2). 
    x8   x4 PCIe Links   

     10 ns.
SMBus,  USB 2.0

: +3.3V, +5V, +12V   +5V Standby, 
Power supply ON, and Power OK 

  PCIe Link    
- .     :

«PCI/104-ExpressTM & PCIe/104TM Specification Version 2.1»  18  2013 . 

  PCI Express   (transfer rate):
- 2.5 GT/s (Generation 1), 
- 5 GT/s (Generation 2), 
- 8 GT/s (Generation 3).

PCI Express bus connector (Type 2):  PCIe x4,  USB 3.0,  SATA 1/2/3, 
 LPC,  RTC Battery  PCIe Link x16.

   .  - 10,716 Mbytes/s ( , Gen 2)
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PCI Express 3.0 (Generation 3)  18  2010 . 
:

-   128b/130b (   1.54%)
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  .   
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  /104
SUMIT – Stackable Unified Module Interconnect Technology

DSC Aurora (Type 1, SUMIT A)
Ampro By ADLINK CoreModule730

  :
SUMIT Specification rev.1.5  25  2009 .

sff-sig.org/sumitlabel.html
   

    PCIe   USB

SUMIT-ISM (Industry Standard Module), ver.1.0
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  -
 2013 - 2014

M-Max 600 mk.3
Atom Z530P 1.6GHz
10W

M-Max 700 SE
Atom N450 1.66GHz
12W

M-Max 800/810
PR
Core 2 Duo SP9300 
2.26GHz
40W

M-Max 700 ST2
Atom N270 1.6GHz
14W

M-Max 700 PR2
Core Duo L2400 
1.66GHz  
27W

M-Max 800/810
EP
I7-2715QE 2.1-3.0GHz
58W

M-Max 700 EG
Fusion T56N 1.65GHz
21W

M-Max 600 M-Max 700

M-Max 800

M-Max 800/810
EP2
I7-3517UE 1.7-2.8GHz
25W

M-Max 800/810
EP1
I7-2655LE 2.2-2.9GHz
35W
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 (  RU 2451436 C1)

  -  28-32: Type 1 Type 2

VGA 1 1

USB 2.0 2 2

RS-232 - 1

PS/2 Keyb. 1 -

PS/2 Mouse 1 -

    HDMI   
:

:

-     
    /

-    

    HDMI 1.2

  - 1920 1200p60

   – 24 bit/px

   – 165 MHz

     8b/10b – 1.65 Gbps

  HDMI 1.4 c  340 MHz   3840 2160p30   2014 .

HAN R23
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   ,   : Diamond Systems, 

Ampro by ADLINK, ADL-USA, RTD, Tri-M, Connect Tech, Ballard, Parvus, 
Eurotech, Siemens, Kvaser  .

 ,   :  IP67  .
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 ATR
 ATR: 1/2, ¾, Standard, Tall, Short, Long

   12   PC/104   
  =55 °  – 60 W.

  – IP65…IP66
    PCI Express

© 2013   MicroMax

 Gigabit Ethernet
Layer 2+ Managed Switch

    
8  MAC   4  VLANs (IEEE 802.1Q)

    4 QoS 
8  10/100/1000Mbps Ethernet RJ45

DSCP  IPv4  IPv6 
 RSTP

1  RS-232  
   7…36V DC

  5.5W
 180  165  145 
  : -40...+75 °  
  6g (5-500Hz)

  40g (15ms)
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  ETX

 Neptune
Intel AtomAurora

 1.6 Intel Atom Z530  
1.1 Intel Atom Z510

SODIMM 2

 Intel Atom 
 Core Duo ETX

 *
   

 SODIMM  2

 PC/104-Plus

  COM Express

 Pluto
 Intel Atom 

 Core Duo ETX
Magellan

 COM Express
Intel Core2 Duo + 965 

12

 CompactFlash
 PC/104-Plus

EMX  +12  

1.1  Atom Z510 
+7..+34

EMX
 Vega
 COM Express

1.5 Intel Core i7-2610UE  7.. 34
   -40…+85 °C

1.5  Intel Core i7 2610UE
1.4 Intel Celeron 827E CPU

 *
   

* -     
(    - )  -  EMX 

 :  SBC Athena III PC/104
 1.0 Intel Atom E640T

  1 DDR2 SDRAM ( )
1 Gi bit Eth t 4 USB 2 01 Gigabit Ethernet; 4  USB 2.0
4  RS-232/422/485; 1  SATA

PS/2; HD   PS/2; HD 
 : LVDS  VGA

24   I/O   
 USB -   8 

16   16- ;  200 
FIFO 512 FIFO  512 

4   12- ; 2 /
    

 
 -  PC/104 (ISA)

40 +85 °C ( 40 +185 °F)

 + 

  -40…+85 °C (-40…+185 °F)
     

 Octavio
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 : SBC Hercules III EBX
-  EBX 5.75” x 8.00”

 1.6 Intel Atom E680T
1 2 SDRAM  1  2  SDRAM

2  Gigabit Ethernet; 1  CAN
5 USB 2.0; 1 USB5  USB 2.0; 1   USB
4  RS-232/422/485; 2  RS-232

   PS/2
 : LVDS  VGA 

1  SATA;  -  mSATA 
+7 +40 DC/DC

 + 
 +7…+40  DC/DC

32    16- ; 
 250 

4   12- ; 40  
 -

4 PWM; 2 /4  PWM; 2 /
 -  PC/104-Plus; 

 PCIe MiniCard;  GPS
40 85 °C ( 40 185 °F)  -40…+85 °C (-40…+185 °F)

 :  SBC  Vega EMX

EMX   Intel Core
 1.5 Intel Core i7-2610UE 

1 4 Celeron 827E1.4 Celeron 827E
1 2 DDR2 SO-DIMM
2  Gigabit Ethernet; 4  USB 2.0
4  RS-232/422/485
1  SATA; 

USB -   USB
   USB; HD 
 : LVDS, VGA, DVI  HDMI

16   16 ;  250
8   16 ; 
24 -24  
2 /

  +7…+36 
  EMX   PCIe MiniCard
-  EMX 125 x 95  (4.92” x 3.74”)

40 +85 °C ( 40 +185 °F)  -40…+85 °C (-40…+185 °F)
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  7.0

•     Windows 7    
•     Intelligraphics “IGXFlex”
•  Microsoft KMDF      

Wi d Windows
•  Windows 7, Windows Embedded 7, Windows XP 

Windows 2000 Windows 2000 
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•    
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•     
•  Linux    

  
3-   –   
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     ,  , 
    

 
     ,

 DSCUD.H   

 
UD OSL DOS OS
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 ETX COM:

 1.65 AMD Fusion G-T56N
 Neptune I/O
PC/104 Pl

SBC Atlas
 1.86 Intel N2800

  4 64- DDR3
 PC/104-Plus

-20 ~ +71 oC

Q

 PCIe MiniCard
 PCI-104  PCIe/104

-40 ~ +85 oC

  Quantum
 Qseven

 
      DC/DC

PCI 104 PCI /104 PCI Mi iC d

SBC Quantum-GT40E
1 AMD Fusion G T40E

PCI-104, PCIe/104, PCIe MiniCard
-40 ~ +85 oC

 1 AMD Fusion G-T40E
 

   DC/DC
PCI-104, PCIe/104, PCIe MiniCard
-40 ~ +85 oC40  85 C

IV ‘13 I ‘14 II ‘14
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 : SBC Atlas PCI-104 Express

 1.86 Intel Atom N2800 
1.6 N2600 1.6 N2600
 2 4 DDR3 SDRAM 64  

1  Gigabit Ethernet; 4  USB 2.0g
4  RS-232/422/485; 2  RS-232

   USB
 : LVDS  VGA 24 

1  SATA;  -  mSATA
HD 

    
PCI 104 -  PCI-104

 116 x 96  (4.55” x 3.775”)
-40 +85 °C (-40 +185 °F)  -40…+85 C (-40…+185 F)

      
MIL-STD-202G 12G (  )

  Qseven?

: :
70 x 70  –  
70 x 40 – “Micro-Qseven”70 x 40  –  Micro-Qseven

   
230- 230-  

  x86  ARM
X86 AMD G T56N Qseven:  AMD GX86  AMD  G T56N

  SGeT

www sget org

Micro Qseven: Freescale i.MX6

www.sget.org
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 :   Quantum PCIe/104 QSeven

  
QSeven COM

      
   DC/DC  
     

 SD, PCIe MiniCard / mSATA
   

PCI-104 PCIe/104 “1-bank” PCI-104  PCIe/104 1-bank

 :  SBC Quantum-GT40E
SBC PCI/104-Express AMD  G

 1  AMD G-T40E
2 SDRAM  2  SDRAM

1  Gigabit Ethernet
2  RS-232/422/485; 1  RS-232

   PS/2; HD 
 18/24-bit LVDS;   VGA; 1 DDI

4 12 104   12 ; 10   -
2 / ; 4 PWM
2  SATA;  -  mSATA;

  +6…+34 
 -  PCI-104 

 PCIe MiniCard
 116 x 96  (4.55” x 3.775”)

-40 +85 °C (-40 +185 °F)  -40…+85 C (-40…+185 F)
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   -
DMME/P-2M-AT
32   16
4   16
24

 EMM-4M
4  RS-232/422/485
-40 ~ +85 oC

24   -
  PC/104-Plus  PCIe-104

-40 ~ +85oC

 

Janus-MM-HPJanus-MM-HP
    

-40 ~ +85oCDS-MPE-GPIO
32   -

4 PWM; 4

DS-MPE-DAQ0804
8   16
4   16

8100 8000

 4 PWM; 4 
PCIe MiniCard
-40 ~ +85oC

14   I/O
PCIe MiniCard
-40 ~ +85oC

Epsilon-8100
  

Ethernet
12  Gigabit Ethernet
2 SFP

Epsilon-8000 II
  Epsilon-8000

8  Gigabit Ethernet
 Layer 2+

PC/104

  Saturn
:

2  SFP
 Layer

2+
-  COM 

Express

-  PC/104
-40 ~ +85oC

  :
 

  12
    

-40 ~ +85oC

-40 ~ +85oC

IV ‘13 I ‘14
40  85 C

II ‘14

 :  -  DMME-2M-AT

32  , 
 16 

4 500 (  
  2 MSPS )

 P
C
Ie

/1
04

  
4  , 

 16 
  100

  

24   -
8 / 04

-P
lu

s

4 PWM, 8 /
 PC/104-Plus  PCIe-104

40 +85 oC

 P
C
/1

0

  -40…+85 oC
  :  2013
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 :  PCIe MiniCards
DS-MPE-GPIO DS-MPE-DAQ0804

32   DIO 8 16
 :

 4  24 
4

8   16
.  100

4   16
4  

  
+3.3 DC

14   - :
4  24
8 / 32  +3.3  DC 

 :
Windows 7, XP, CE

8 /  32
  +3.3  DC

 :
Linux 2.6 Windows 7, XP, CE

Linux 2.6
  

 50.95 x 30

  
  

 50.95 x 30
-40…+85 oC   -40…+85 oC

 :   Epsilon-8100

 

 14-   Gigabit Ethernet

12 Gigabit Ethernet
1  1 SFP; 
1 1/2.5 SFP

 DSCP   IPv4  IPv6
  

8000 MAC- ; 4000 VLAN8000 MAC- ; 4000 VLAN
   (IEEE 802.3ad)

   (IEEE 802.3X)
 /  
  :  IEEE 802.1d, .1w, .1s, .1X
  MIPS   

 
 RS-232     

+7…+40   +7…+40 
 95 x 125 
  -40…+85 °C (-40…+185 °F)
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Raptor-EPS
Ethernet  Ethernet

8  Gigabit Ethernet
   

 L2+   L3
  

-40 ~ +85 oC
      

 MIL-STD

Raptor-ALT
  

 1.6 Intel Atom
 1  2  DDR2 SDRAM  

 -
8  USB -

   
40 ~ +85 oC-40 ~ +85 oC

      
 MIL-STD

II ‘14IV ‘13 I ‘14

 :    Raptor

  ,   

,    
,   

  Gigabit Ethernet
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152 4 127 88 9 (6 x 5 x 3 5”)152.4  127  88.9  (6 x 5 x 3.5 )
(   )
152.4  127  50.8  (6 x 5 x 2”)
(   )

  
T6061     T6061

HBW   
IP67 ( ) ,   IP67 ( )

   ( )

     MIL 

       
MIL-STD-202G 12G

Raptor -    

  SBC Altair EMX Basic
 1.6 Intel Atom E680T

1  Gigabit Ethernet
4 USB 2 04  USB 2.0
1  RS-232/422/485; 3  RS-232
VGAVGA
USB -   8

Windows Linux  Windows  Linux

   -  :
2 Gi bit Eth t2  Gigabit Ethernet 
2  Gigabit Ethernet, 4  RS-232/422/485 

2 RS-2322  RS-232
  -40…+85 oC (-40…+185 oF)

MIL-STD-202G 12G     MIL STD 202G 12G
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Raptor -  Gigabit Ethernet

  8-   Epsilon 
Gigabit EthernetGigabit Ethernet

 L2+  
8 10/100/1000 /8 10/100/1000 /

 VLAN
J b Jumbo-

 
  

  RS-232  -

  +5  +7...+36
  -40…+85 oC  (-40…+185 oF)

     MIL-STD-202G 12G
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 Diamond
   
   ,    

 
SBC   -

  

 
   

     

   
  

   –  

 –  ISO

 

 Athena III Athena II
Athena III Athena II

Intel Atom E640T VIA Mark

  1.0  500  800

1    256   

USB 4 USB 2 0 4 USB 1 1 USB 4 USB 2.0 4 USB 1.1

 4 RS-232/422/485 2 RS-232; 2 RS-232/422/485

 Ethernet 1 Gigabit 1 10/100Base-T

 –  USB -  8 IDE -  4

 – 1 SATA 1 IDE UDMA-33

 - 24 DIO  24 DIO  

 -
16 16- @ 200
4 12-

16 16-  @ 100
4 12-

 LVDS 24 16

 -40…+85 oC
-40…+70 oC 
-40…+85 oC 

  
(Passmark) 160 @ 1.0 56 @ 800(Passmark)

 9.4 10.0
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 Hercules III Hercules II
Hercules III Hercules II

Intel E680T Tunnel Creek VIA Mark Corefusion
  1.6 800

1 2 DRAM 512   
 USB 5 USB 2.0, 1 USB device port 4 USB 1.1

 2 RS-232 + 4 RS-232/422/485 2 RS-232 + 2 RS-232/485
Ethe net 2 Gigabit 1 10/100Base T Ethernet 2 Gigabit 1 10/100Base-T

– mSATA -   64
IDE -   4

 CompactFlash

– 1 SATA 1 IDE UDMA-1001 SATA 1 IDE UDMA 100

LVDS LCD + VGA LVDS LCD + VGA
PC/104-Plus,  GPS, 

PCIe MiniCard
PC/104-Plus

 PCIe MiniCard
  CAN 1

 
10 GPIO, 4 , 4 PWM, 

 MTBF,  
32 16 @ 250 32 16 @ 25032 16-  @ 250 ,
4 12-  , 40  I/O

32 16-  @ 250 ,
4 12- , 40  I/O

 -40…+85 oC -40…+85 oC / -20…+71 oC 

       
 -    

  
    IDE

    
        ,

     

SBC Linux Win CE XPe/7 QNX

Ath III 2 6 23 6 0 R2Athena III

Altair

2.6.23 6.0 R2

Aurora 2.6.31
Ubuntu 10.4

Altair

Helios

H l III

2.6.23

2 6 23

6.0 R2

6 0 R2Hercules III

Magellan

N t

2.6.23

Ubuntu 10.4

2 6 23

6.0 R2

Neptune

Pegasus

Pl t

2.6.23

2.6.23

2 6 23

6.0 R2

Pluto

Rhodeus

2.6.23

2.6.23 6.0 R2
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  , - , Themis Computer
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Themis Computer  
   

     
  

-   , 

  1979  
Thomson-CSF Microsystems Thomson CSF Microsystems

  4- ,   VME

•    ,  
  

   
  

,    
  

    , , 
  

      Themis Computer
47200 Bayside Parkway

ISO-9001:2008 

       -   
 . , 

47200 Bayside Parkway
Fremont, CA 94538 USA

Phone: +1 (510) 252-0870
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 33    ,     
 .       

.

   IPT     
     ,  Q70, NATO 

AWACS, DCGS-A  CDS

       
LM NG GD-AIS EADS Raytheon Boeing DRS ,   LM, NG, GD-AIS, EADS, Raytheon, Boeing  DRS 

   

     , 
  Intel, AMD, Oracle, IBM, NetApp FusionIO  Nvidia

      
    ,     

  

 Themis
       .

  Themis    

    …

        
    .

  
(  )

     

  

   
-    
- /

    / 
-        

 
   

   

SWaP-C

-   / 
DMSMS
-   

-  , , 
-    / 
-   /    

   +

         

 =
     

 ,   

       
, , , ,   
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  VME  
 , 
  

   (RES), 
  

VITA-74
“N ATR” N PAK

3U VPX
“Nano ATR” NanoSWITCHNanoPAK

   
  

 
•

 
• CDS CEM

 
• Forza NEC 

•   
  Aurora

CDS CEM

•  F125  F124

•

• Forza NEC

• MEADS

• Shadow TUAV
•  ASARS

• -  U-2

  
 DDG-1000 

•   76/62

• Shadow TUAV

• Firescout VTUAV

•
•   P-3 

Orion

•

•   
   

•  F-100

  
  AN/TYQ-

23

• UAV ERMP  
Command&Control (MC2A)

• MIT-LL Radiant Falcon 
•   209

 UAV, ERMP 
  

•   
  
   DCGS-A
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    1U 
  “  ” 

Themis –   

    Themis Themis

Dell PowerEdge R610

RES 1U XR3 Standard

RES 1U XR3 Short

Dell PowerEdge R610

RES 1U XR3 Standard

RES 1U XR3 Short

Themis

HP ProLiant DL360 G7

Dell PowerEdge R410

Dell PowerEdge R610

HP ProLiant DL360 G7

Dell PowerEdge R410

Dell PowerEdge R610

0,0 10,0 20,0 30,0 40,0 0,00 5,00 10,00 15,00 20,00 25,00 30,00

    2U

RES 2U XR3 Short

RES 2U XR3 FIO Standard

RES 2U XR3 FIO Short

  

RES 2U XR3 Sh t
RES 2U XR3 FIO Standard

RES 2U XR3 FIO Short

  Themis Themis

Dell PowerEdge R510

Dell PowerEdge R710

RES 2U XR3 Standard

RES 2U XR3 Short

HP P Li t DL380 G7
Dell PowerEdge R510
Dell PowerEdge R710
RES 2U XR3 Standard

RES 2U XR3 Short

0,0 20,0 40,0 60,0 80,0

HP ProLiant DL380 G7

0,00 5,00 10,00 15,00 20,00 25,00 30,00

HP ProLiant DL380 G7
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     ? 

  Intel E5-2400
 384 

20 
18  4 HDD

 : 2
:  8 x 2.5” HDD

.  : +35 °C

. : 80 %

Dell Power Edge
R420

. : 0.26 Grms  5…350

. :    
  31 g +/– 5%    

2.6 +/– 10%

0 26”20”

11

  Intel E5-2600
 512 

 : 2
: 3 x 2 5” HDD

Themis   
  431.8 

11 :  3 x 2.5  HDD
.  : +55 °C
. : 90 %
. : 3.0 Grms, 10… 2000 

: 3

RES-XR4-1U

 , 
. : 3 , 

35 g 25 
, 

 
 

   
- RES-   RES
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 RES-Mini

,      ,  
      

 ,   

102 x 343 x 278 ( x x ) 8 2102 x 343 x 278 (  x  x ), 8.2 

 8-  Xeon

  2.5”

RAID  RAID

   PCIe

 RES-Mini
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  RES  
 –  ,  

:

2RU,  ,    
,     

   :  
 64 , 1024 DDR3 SDRAM

    
      :  

 32 , 512  DDR3 SDRAM, 32  (SSD  (
HDD)

     
    :  

 48 , 768  DDR3 SDRAM, 16  (SSD  
HDD)

• :   :
  Intel® Xeon® 

256  DDR3 1600 ECC 
 : 1 PCI-E 3.0 x16 
  InfiniBand

GigE LAN  GigE LAN 
 IPMI 2.0  KVM   LAN 

3x  USB 2.0
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  RES XR4. SD  HD/HDS
  / ,/ ,

 HD/HDS   PCIe

  

  

  

4   / 508   
2    /  508 

   

 

Optional System Resource Manager

10/100 10/100 10/100 10/100

10/100 10/100 10/100 10/100

10/100 10/100 10/100 10/100

10/100 10/100 10/100 10/100

10/100 10/100 10/100 10/100

10/100 10/100 10/100

10/100

Optional System Resource Manager

Server Fabric Switch (a) Optional Server Fabric Switch (b)

 Themis RES HD  HDS XR4     
    

/       
10/10010/100

10/10010/100

    

2U
1G1G

10/100

1G1G

10/100

16TB NAS (DataOnTap)

4 x 2x Xeon E5 2600-Series (8c/16t)

UPS/Power Distribution

1G1G1G1G

UPS/Power Distribution
120vac/20A         

       
,     ,
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     ? 

  Intel E5-2400
384

20 

 384 
 : 2

:  8 x 2.5” HDD
.  : +35 °C
. : 80 %

Dell Power Edge
R420 . : 80 %

. : 0.26 Grms  5…350

. :    
  31 g +/– 5%   

 2.6 +/– 10%

0 26”20”

5  (   ¼ RES HD XR4 
   )

 
  Intel E5-2600

 256 
 : 1

+50 °C  
 

 , , 

.  : +50 °C

. : 90 %

. : 3.0 Grms, 8… 2000 

.  : 
3 35 g 25  

 
 

3 , 35 g 25 

 2U Themis HDS (PCIe)

•     /  2RU,    

2RU,  ,   ,   
/PCIe:   32 ,  512  DDR3 SDRAM, 12.8  PCIe -

:
o 1U     1U PCIe

    4   PCIe
4 x 3.2 T MLC PCIe -  (  12.8 ) 
2 NVIDIA T l GPGPU

   
 

2 x NVIDIA Tesla GPGPU  
4 NVIDIA VGX K2  VDI

   PCIe

1100 , 
 2RU

20” 20
 18 

/ : / :
-  -  PCIe
-   ,   HDD  SSD
- PCIe

  4x PCIe + 
  

-   PCIe    
-     PCIe,  HDD  SSD
- 1 x    1  
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A220 RES XR4A220  RES-XR4

 NAS+SAN  
  

 2U

20 20   
2.5” 1   

 5   3.5” 
44

   
(10 gigE, Fibre, IB, . .)(10 gigE, Fibre, IB,  . .)

   
Themis RES
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RuggedStore 3150RuggedStore 3150

   
  EMC VNX-3150

  CIFS, 
NFS, iSCSI

   EMC Unisphere 
 VNXe

2U,   (25) 900- SAS 
 200- SSD

10 i E  10 gigE

 (7) 2U  
12 12  

 Themis    
 

 
 ( )

•    
 

•    

  

•      
   GPGPU

•    
/    

•   
•   HASS
•  ,   , 

 / 
•  - ,  

,  
    

•
SWaP-C

     

•   

•    
 • ,  

(   25-30 %  
      )

•   
•  MIL   
•     
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   VITA-74
  - ,    

   VITA-74

  
  

 
  

,  
 

  

,    
,     

  

  
 , ,
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  VITA-74
  

 
 

 
 

 

 
 

  

 

 VITA
VITA –      

     
  

VSO (   VITA)   , 
      ANSI  IEC

  VITA :

Themis    VITA-74
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 VITA-74

,    
PCI Express

  VITA  VPX, OpenVPX  FMC
    

     50 %   
     

 “ ”  
NanoATR –       

  -
NanoPAK –  
NanoSWITCH –   - , 

 

 VITA-74
 12.5 

  
4 (200 )

12.5 mm
4-   (200 )

 19 75 mm

89 mm

   
 

8-   (400 )
19

  
   

    , 

19 mm

75 mm
89 mm

  3U VPX
  12.5   19  

  
 

   
-
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  NanoATR-4  NanoATR-5 

4  5 VITA-74:
2  19
2  3  12.5

1  - , 
  

  
SBC#1
SBC#2    
IMU / SAASM / GPS
MIL-STD-1553

 -

  MIL SMA RF

 –  NanoATR

 
 : 18-36  DC

 : 25 
. : 50 /70 

  
: MIL-STD-704, MIL-STD-1275 (NanoATR-5): MIL STD 704, MIL STD 1275 (NanoATR 5)

: MIL-STD-810G
 : MIL-STD-461F (NanoATR-5)

40 71 °C :  -40…+71 °C 
 : -55…+85 °C

 
 NanoATR-4 (     ): 124 104 111
 NanoATR-5 (     ): 124 129 136( )

2.0  (  )
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 VITA-74
SBC: SBC:

Intel Atom N455 (  ,  )
AMD Fusion  G (  , 80-  GPU)
Intel i7 gen 3 ( )Intel i7 gen 3 (  ,  ) 

 GPS

2-  MIL-STD-1553 (2 . + 2 .)

  4  SATA  -  (  2 )

   + GPS   
 SAASM 

4-    , 2    CAN, 
1 Ethernet, 16 x  -    (GPIO)

Mini-PCIe  Mini PCIe
/ , ARINC 429, MIL-STD-1553,  , 

GigE,   FPGA  .

   
NanoPAK “    ”

Intel Atom N455 ( )Intel Atom N455 (  ,  )
AMD Fusion  G (  , 80-  GPU)
Intel i7 gen 3 (  ,  ) 

8 256 8  , 256  -

 
VGA / HDMI, GigE, SATA, USB 2.0, 3.0,

NanoPAK   Atom  AMD
21 x 89 x 96 (  x  x )

 , GPIO, I2C

 , ,
    

   (  i7)

69- 100- Micro-DSUB69  100   Micro DSUB

 9-30 DC,   -40...+71 °C NanoPAK   I7 
38 x 94 x 162 (  x  x )
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NanoSWITCH -  

  10/100/1000 BaseT

 

 L2,  L3,   
 in-band  out-of-band

  (Intel Atom AMD Fusion)

 Ethernet   CAN, MIL-STD-1553 
  

   

  10-36 DC

 GPS    

   ,    DEF STAN 23-09

,   

 NanoSWITCH
36 x 160 x 250 (  x  x )

 MIL-STD-1275, MIL-STD-704, MIL-STD-461, VICTORY

-  NanoSWITCH

10   L2  

. 

CAN MIL 1553

10-  
  

 
 

 

  CAN  MIL-1553

 12
-ARM

 GigE    

G
ig

E

2x GigE 2x GigE 2x GigE 2x GigE

GigE

Serial

VGA

WAN

2x GigE 2x GigE 2x GigE 2x GigE

VGA + I2C GigE WAN

28  DC

RS-232
USB

1x GigE
(WAN) 2x CAN

MIL-1553 

Ethernet. 
USB

2x GigE1x USB 1x 1553 2x CAN
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  Nano

VITA-74 SBC     
+   =  

  

NanoPAK     
     

-

NanoPAK  NanoATR   
ETX  ETX     

        . .
   

NanoPAK  NanoATR   
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 VITA-74

  ( )
GPS

 
 

 CAN /  
 -

“ ”  
; 
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 VITA-74

  ( )
GPS

 
 

 CAN /  
 -

”  
; 

   VITA-74

1-    
    
 

 SFF

  

, 
 

  
 

 

 
 

 
  

 

  
  

-
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