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WozuWozu einein VAX Emulator?VAX Emulator?

►► Hardware Hardware istist endend--ofof--life (life (insbesondereinsbesondere Disks)Disks)

►► ServiceService--KostenKosten steigensteigen dramatischdramatisch bzwbzw.  Service .  Service abgekabgeküündigtndigt

►► PortierungPortierung derder AnwendungenAnwendungen auf auf NichtNicht--VMSVMS--PlattformenPlattformen wirdwird

massive massive KostenKosten und und AusfallzeitenAusfallzeiten verursachenverursachen

►► FFüürr die die PortierungPortierung auf Alphaauf Alpha--VMS VMS fehlenfehlen oft oft QuellcodeQuellcode und und 

ExpertenExperten

►► AutomatischeAutomatische CodeCode––KonversionKonversion ((DECmigrateDECmigrate, VEST) , VEST) 

funktioniertfunktioniert nichtnicht immerimmer

►► WeltweitWeltweit sindsind nochnoch immerimmer ca. 200.000 ca. 200.000 VAXenVAXen in in BetriebBetrieb
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CHARONCHARON--VAX VAX ArbeitsprinzipArbeitsprinzip (1)(1)

VAX
Hardware

VAX Emulator

Host System

CPU(s)

Application

Layered software
System libraries

VMS (or other)

Application

VMS (or other)

Layered software
System libraries

Anwendungs-Software und Betriebssystem bleiben Bit für Bit unverändert!
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CHARONCHARON--VAX VAX ArbeitsprinzipArbeitsprinzip (2)(2)

VAX 
CPU
Emulator

Disk controller

Container-Files

virtual disk

virtual 
disk 

tape image

Tape controller

Clock Serial ports

VAX
Console
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Terminal, etc

Qbus
EthernetMemory
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File

charon.exe (Windows-Programm)
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KompatibilitKompatibilitäätt mitmit Hardware VAX Hardware VAX SystemenSystemen

WomitWomit wirdwird die die KompatibilitKompatibilitäätt geprgeprüüftft?:?:

►► Hardware Diagnostics (XXDP, MDM)Hardware Diagnostics (XXDP, MDM)

►► AXE: VAX Architecture ExerciserAXE: VAX Architecture Exerciser

►► Running VMS, Running VMS, VAXElnVAXEln, Ultrix, , Ultrix, NetBSDNetBSD

►► MDM faultMDM fault--free free ‘‘hardwarehardware’’

►► UETP application level testsUETP application level tests

WenigerWeniger alsals 100% 100% KompatibilitKompatibilitäätt reichtreicht nichtnicht!!
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CHARONCHARON--VAXVAX--FamilieFamilie ((ÜÜbersichtbersicht))

1 GB1 GB5.55.5--2H42H4Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/6610 VAX/6610 PlusPlus for Windowsfor Windows

2 GB2 GB5.55.5--2H42H4Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/6620 VAX/6620 PlusPlus for Windowsfor Windows

2 GB2 GB5.55.5--2H42H4Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/6630 VAX/6630 PlusPlus for Windowsfor Windows

256 MB256 MB5.55.5--2H42H4Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/XK VAX/XK PlusPlus for Windowsfor Windows

64 MB64 MB4.64.6Windows 2000 or XPWindows 2000 or XPCHARONCHARON--VAX/Industrial for WindowsVAX/Industrial for Windows

64 MB64 MB4.64.6Windows 2000 or XPWindows 2000 or XPCHARONCHARON--VAX/Industrial VAX/Industrial PlusPlus for for 
WindowsWindows

512 MB512 MB5.55.5--2H42H4OpenVMS Alpha V7.2 or laterOpenVMS Alpha V7.2 or laterCHARONCHARON--VAX/AXP VAX/AXP PlusPlus for for 
OpenVMS/AlphaOpenVMS/Alpha

512 MB512 MB5.55.5--2H42H4Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/XL VAX/XL PlusPlus for Windowsfor Windows

512 MB512 MB5.55.5--2H42H4Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/XL for WindowsVAX/XL for Windows

128 MB (*)128 MB (*)4.6 (*)4.6 (*)Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/XM VAX/XM Plus Plus for Windowsfor Windows

128 MB (*)128 MB (*)4.6 (*)4.6 (*)Windows 2003 or XPWindows 2003 or XPCHARONCHARON--VAX/XM for WindowsVAX/XM for Windows

Emulated Memory Emulated Memory 
SizeSize

Earliest VMS Earliest VMS 
version supportedversion supported

PlatformPlatformProductProduct

(*)   Abhängig von emulierter CPU
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CHARONCHARON--VAX  Performance (1)VAX  Performance (1)

►► Standard Standard IndustrialIndustrial, XM, XL , XM, XL ProductsProducts::
AnyAny platformplatform: : FFactoractor 0.0.55 perper 100 100 MMHz CPU Hz CPU 

►► PLUSPLUS version version IndustrialIndustrial, XM, XL , XM, XL ProductsProducts::
On Intel On Intel platformsplatforms: : FactorFactor 1.9 1.9 perper 100 100 MMHzHz CPUCPU
On AMD On AMD platformsplatforms: : FFactoractor 2.7 2.7 perper 100 100 MMHz CPUHz CPU
On Alpha On Alpha platformsplatforms: : FactorFactor 2.2 2.2 perper 100 MHz CPU100 MHz CPU

NOTE: NOTE: PLUSPLUS productsproducts utilizeutilize DIT                                         DIT                                         
((DynamicDynamic Instruction Translation)Instruction Translation)
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CHARONCHARON--VAX Performance (2)VAX Performance (2)
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CPU model - VUPs

VAX 11/780
VAX 4000-500A
VAX 3100-98
VAX 7000-710
VAX 7000-740
VAX 7000-760
CH-VAX/Industrial+ on dual Xeon, 2.8 GHz
CH-VAX/AXP Plus on Alpha EV68, 1GHz
CH-VAX/XM on dual P4, 3.4 GHz
CH-VAX/XM+ on dual P4, 3.4 GHz
CH-VAX/XL+ on dual AMD MP2800+, 2.1 GHz
CH-VAX/XL+ on dual AMD 64, 2.4 GHz
CH-VAX/XL+ on dual Xeon, 3.0 GHz
CH-VAX/XL+ on dual AMD 248, 2.2 GHz
CH-VAX/XL+ on dual AMD 250, 2.4 GHz
CH-VAX/6610+ on DL585 2x AMD 850 CPUs, 2.4 GHz  
CH-VAX/6620+ on DL585 3x AMD 850 CPUs, 2.4 GHz  
CH-VAX/6630+ on DL585 4x AMD 850 CPUs, 2.4 GHz  
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Transferring systems and data to Transferring systems and data to 
CHARONCHARON--VAX/XM/XLVAX/XM/XL

1.1. ReRe--installation of the system from scratchinstallation of the system from scratch

2.2. Use backup on tapesUse backup on tapes

3.3. Use MKIMAGE utilityUse MKIMAGE utility

4.4. Use network (TCPUse network (TCP//IP)IP)

5.5. Connect VAX SCSI disk to CHARONConnect VAX SCSI disk to CHARON--VAX/XM/XL host directlyVAX/XM/XL host directly

6.6. Use DUMP/UNDUMPUse DUMP/UNDUMP

Via TCPIP session on target hostVia TCPIP session on target host
Dumping to serial lineDumping to serial line

7.7. Use VTCOM or KERMITUse VTCOM or KERMIT

8.8. Use floppy drivesUse floppy drives
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1.1. ReRe--installation of the system from installation of the system from 
scratchscratch

PC VMS Distributive
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2.2.Use backup on tapesUse backup on tapes

VAX PCTapes with backup
(normal & stanalone) 
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3.3.Use MKIMAGE utilityUse MKIMAGE utility

Mkimage running 
as client

Mkimage running
as server

TCP/IP
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3.3.Use MKIMAGE utilityUse MKIMAGE utility

Creating disk image on other disk (remote)
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4.4.Use networkUse network

Backup utility CHARON running 
with DecNet

DECnet

DecNet

backup/image dua100: chnode::dua0[000000]disk.sav/sav
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4.4.Use network (TCP/IP) Use network (TCP/IP) 

TCP/IP

FTP copy
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5.5. Connect VAX SCSI disk to CHARONConnect VAX SCSI disk to CHARON--
VAX/XM/XL host directlyVAX/XM/XL host directly

Use Mkimage to transfer the 
content of the connected disk to file

Boot from the disk directly

SCSI disk

PCVAX

Backup (optional)
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6.6.Use DUMP/UNDUMPUse DUMP/UNDUMP

Serial line

PC

VAX

Disk image

Serial line
UNDUMP

UtilityFile
Terminal
emulator

COM
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6.6.Use DUMP/UNDUMPUse DUMP/UNDUMP

Via TCP/IP

VAX

TCP/IP
connection

PC

Disk image

UNDUMP
UtilityFile

Terminal
emulator

COM
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7.7.Use VTCOM or KERMITUse VTCOM or KERMIT

VTCOM running Preconfigured CHARON 
running with KERMIT up, 
communicating to VAX

Serial line
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8.8.Use floppy drivesUse floppy drives

VAX
Floppy

Restore backup using 
preconfigured system

PC

Backup
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VAX cluster typesVAX cluster types

►► Real VAXReal VAX
►► CI (Computer CI (Computer 

Interconnect)Interconnect)
►► DSSI (Digital Storage DSSI (Digital Storage 

Systems Interconnect)Systems Interconnect)
►► FDDI (Fiber Distributed FDDI (Fiber Distributed 

Data Interface)Data Interface)
►► Ethernet (10/100, Ethernet (10/100, 

Gigabit)Gigabit)

►► CHARONCHARON--VAXVAX
►► Ethernet (10/100, Ethernet (10/100, 

Gigabit)Gigabit)
►► MSCP (Mass Storage MSCP (Mass Storage 

Control Protocol)Control Protocol)
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Cluster interconnects (node to node)Cluster interconnects (node to node)

►► Real VAXReal VAX
►► CICI
►► DSSIDSSI
►► FDDIFDDI
►► Ethernet (10/100, Ethernet (10/100, 

Gigabit)Gigabit)

►► CHARONCHARON--VAXVAX
►► Ethernet (10/100, Ethernet (10/100, 

Gigabit)Gigabit)

On CHARON-VAX the cluster traffic is done through Ethernet which is the only usable 
interconnect at this time.
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Storage interconnects (node to Storage interconnects (node to 
storage)storage)

►► Real VAXReal VAX
►► CICI
►► DSSIDSSI
►► FDDIFDDI
►► Ethernet (10/100, Ethernet (10/100, 

Gigabit)Gigabit)

►► CHARONCHARON--VAXVAX
►► SCSISCSI
►► iSCSIiSCSI
►► Windows shareWindows share
►► ATA/SATAATA/SATA
►► Fiber ChannelFiber Channel
►► Ethernet (10/100, Gigabit)Ethernet (10/100, Gigabit)
►► IEEE 1394 (Fire Wire)IEEE 1394 (Fire Wire)
►► USB (Universal Serial Bus)USB (Universal Serial Bus)

As long as CHARON-VAX can access the storage as a //./Physical_diskx or has access to a 
container file on a windows file system it is usable.
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SharedShared--storage interconnects storage interconnects 
(node to storage)(node to storage)

►► Real VAXReal VAX
►► CICI
►► DSSIDSSI

►► CHARONCHARON--VAXVAX
►► SCSISCSI
►► iSCSIiSCSI
►► Windows shareWindows share
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CI / DSSI shared disk clusterCI / DSSI shared disk cluster

VAX VAX

DSSI

Storage Storage Storage

LAN LAN

VAX VAX

CI
Star Coupler

HSJ HSJ

CI

SCSI

Storage Storage Storage

On a VAX a shared storage cluster like DSSI or CI would look like this. 
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SCSISCSI

The VAX shared storage CI and DSSI cluster can be replaced by a CHARON-VAX shared 
storage cluster like this.
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iSCSIiSCSI

The VAX shared storage CI and DSSI Cluster can also be replaced by a CHARON-VAX 
shared storage cluster using iSCSI as a storage interconnect.
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Container filesContainer files

A shared storage CI/DSSI replacement using Windows-shared container files.

Suitable for testing or very low budget solution. Need to restart CHARON-VAX if it looses 
physical connection to container file.
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Safety and ScalabilitySafety and Scalability

►► VAXVAX
►► SafetySafety
►► Redundant connectionsRedundant connections
►► Shadow setsShadow sets
►► ScalabilityScalability
►► Limited in nodesLimited in nodes
►► Special hardwareSpecial hardware

►► CHARONCHARON--VAXVAX
►► SafetySafety
►► HighHigh--tech failsafe tech failsafe 

storage solutionsstorage solutions
►► ScalabilityScalability
►► Expandable to 96 nodesExpandable to 96 nodes
►► Simple hardwareSimple hardware
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Pro's and conPro's and con’’s of Charons of Charon--VAX VAX 
shared disk clustershared disk cluster

►► ProPro’’ss
►► Easy to maintainEasy to maintain
►► Inexpensive in supportInexpensive in support
►► Easy to expand or Easy to expand or 

upgrade upgrade 
►► New MSCP ClusteringNew MSCP Clustering

►► ConCon’’ss
►► Only Ethernet for cluster Only Ethernet for cluster 

traffictraffic
►► No CI, DSSI and FDDI No CI, DSSI and FDDI 

possiblepossible
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CHARONCHARON--VAX VAX NutzenNutzen

►► PortabilitPortabilitäätt (Container+(Container+KonfigurationKonfiguration beschreibenbeschreiben diedie
vollstvollstäändigendige UmgebungUmgebung))

►► ‘‘unbegrenzteunbegrenzte’’ NutzungszeitNutzungszeit

►► KosteneinsparungKosteneinsparung gegengegenüüberber ((jederjeder) ) PortierungPortierung (Software(Software--
Entwicklung+Lizenzen+TrainingEntwicklung+Lizenzen+Training))

►► ServerServer--KonsolidierungKonsolidierung

►► ““KontinuierlicherKontinuierlicher”” PerformancePerformance--ZuwachsZuwachs durchdurch
WeiterentwicklungWeiterentwicklung beibei PCPC--ProzessorenProzessoren

►► CHARONCHARON--VAX VAX amortisiertamortisiert sichsich nachnach 11……3 3 JahrenJahren!!
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For More InformationFor More Information

Invenate GmbHInvenate GmbH

MengendammMengendamm 1212
30177 30177 HannoverHannover

Tel.: 0511 357794Tel.: 0511 357794--00
Fax : 0511 357794Fax : 0511 357794--2929

www.invenate.dewww.invenate.de


