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Present Situation |/ L2,

» Hardware: Cluster of DEC-Alphas (Hewlett-Packard)
» OS: OpenVMS 8.3
= Distributed Client-Server Architecture

» User-Interface: X11/Motif-based, Hardware Display and
Control Units (Knobs, Key, LED)

» Database: Oracle 10g on Linux-Cluster (migrated from
Oracle RDB on OpenVMS)

» Code base: DEC-F77 (F90, F95, 2million lines of code)

I=5= 1
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GSI| Main Control Room

Mgraitiy s dikese on VMS/X11

* to enable integration into FAIR controls

» to protect investment (source code) == I
October 20, 2008 7



VMS based Application Software

X11/Motif

GSI-APIs

Control-
Units

SMG

DEC-Fortran Applications

Device-
Access

Oracle
DB

GSI-APIs

VMS-System-AP|
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Future Design of FAIR Cont&g@ PN

» Java Software Architecture (JSE, J2EE, Spring)

* New User Interface
* New generic data supply mechanisms (LSA)

= New Device Interfaces (FESA, CMW)

October 20, 2008 10
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Migration Aims &J,? L6

* Integration to FAIR Controls (Java Environment)
= Native Unix/Linux Run-Time Environment

» Porting of current VMS-Applications with minimal
source-modification

October 20, 2008 11
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Details of Porting |l LA,

» DEC-Fortran Extensions
* VMS System API

= X11 / Motif

» GSI specific APIs

= Connectivity to new Java Applications

I=5= 1
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DEC Fortran77 Extensions &J;f; LEs,

= Type definitions: STRUCTURE
built-in-functions: %LOC(), %REF(), %VAL()
Compiler Directives: cDEC

Covered either by

* Intel Fortran Compiler

or

* to be replaced by suitable Fortran90 constructs

I=5= 1
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Details of Porting \149

» DEC-Fortran Extensions v
* VMS System API

= X11 / Motif

» GSI specific APIs

= Connectivity to new Java Applications

I=5= 1
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VMS-System API and -Runtime Lll%ré%/ RN

= Non POSIX
= System API to support event driven architectures
» Fortran Utility Libraries

= Commercial Products: inadequate implementation in
detall or lacking support

GSI In-house-library and Tools support
" Events

* Timer

» Global Section

* Message Compiler

I=5= 1
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Fortran Interface:
Subset of VMS’

C Library: Abstraction Layer for
Events, Timer, Multiplexed I/O,
IPC, SHM, Threads, Logging, ...

libc

Subset of VMS-API implemented by an emulation library

I=5= 1
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Details of Porting \149

= DEC-Fortran Extensions v
= VMS System API V4
= X11 / Motif

» GSI specific APIs

= Connectivity to new Java Applications

I=5= 1
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X11 / Motif \i y LS

= Porting Fortran-X11-Programs using VMS-Fortran-X-lib:
Wrapper functions to Linux X11 Library

» Porting Fortran-Motif-Programs using VMS-Motif-Library:
Same C-API

= But porting software using Motif-
XtAppMainLoop()/XtAppAddinput() framework: VMS-
specific feature handled in a special GSI-in-house-library

I=5= 1
October 20, 2008 19



Exampl

e: Motif-Program on

VMS/X11/DECwindows

g| Protokollprogramm | B |
Help Programmende
Nomenklaturen
Gerdtetyp — | Abschnitt = | EUA]QSSU Befehle =]
Magnete (MAGN) von — bis UAIOS22 Soll-fistwerte lesen
UalQsso UalQS1z UalQS2Z Al
UAlQS50 : [TFFFFFFF] NG Ein remote no Emerg no Intlk HHW ok SW ok Ein Unetz ok Temp-HG H20-HG
Strom Temp-Hag H20-Mag Ipl ok Trans ok TempTra TempGl FuseC ok ok remote [ I-Reqgl]
UalQS1Z : [O07FFFFFF] HG Ein remote no Emerg no Intlk HH ok SH ok Ein Unetz ok Temp-NG H20-HG
Strom Pol.norm Temp-Hag H20-Hag Ip ok 1Ipl ok TI1-T4 ok T5 ok Udl ok UbO ok Stromwdl ok
remote 8SiSt-ok [ I-Regl]
UAlQS2Z : [O7FFFFFF] HG Ein remote no Emerg no Intlk HH ok SH ok Ein Unetz ok Temp-HG H20-HG
Strom Pol.norm Temp-Hag H2?0-Hag Ip ok 1Ipl ok T1-T4 ok T5 ok Udl ok UbO ok Stromwdl ok
remote 8SisSt-ock [ I-Regl]
UA1QS50 *U02: VSw= 5.876 ¥V VIw= 5.876 Vv d¥= 0.000 Vv ASw= §5.202 A ATw= 85.030 A dA= 0.172 A
U03: vsw= 5.876 ¥V VIw= 5.876 v dv= 0.000 v ASw= §5.202 A ATw= §5.087 A da= 0.115 &
u0d: VsSw= 5.876 ¥V VIw= 5.884 v dv= -0.008 v BASw= 85.202 A ATw= 85.123 A da= 0.079 &
U0b: VSw= 5.876 V VIw= 5.864 vV dv= 0.012 Vv ASw= 85.202 A ATw= $4.817 A da= 0.385 A
U08: VSw= 5.876 ¥V VIw= 5.876 V¥ dv= 0.000 Vv ASw= §5.202 A ATw= 85.180 & = 0.022 &
*U09: VSw= 5.876 ¥V VIw= 5.875 v dv= 0.001 v Asw= §5.202 A ATw= §5.172 & = 0.030 &
*U10: VSw= 5.876 ¥V VIw= 5.884 v dv= -0.008 v ASw= §5.202 A ATw= §5.021 3 = 0.181 8
*01l: VSw= 5.876 V VIw= 5.876 V dv= 0.000 Vv ASw= 85.202 A ATw= $4.888 A da-= 0.314 A
UA1QS1Z  *U02: VSw= 5.613 ¥ VIw= 5.614 v dv= -0.001 v ASw= 114.505 A ATw= 114.529 & = -0.024 &
U03: VSw= 5.613 ¥ VIw= 5.614 v dv= -0.001 v ASw= 114.505 A ATw= 114.536 & = -0.030 &
uod: VSw= 5.613 ¥ VIw= 5.614 v dv= -0.001 v ASw= 114.505 A ATw= 114.529 A dA= -0.024 A
U06: VSw= 5.613 ¥ VIw= 5.614 v dv¥= -0.001 Vv ASw= 114.506 A ATw= 114.536 A dA= -0.029 A
U08: VSw= 5.613 Vv VIw= 0.000 v dv= 5.613 Vv ASw= 114.505 &4 AIw= 0.000 A da= 114.505 &
*U09: VSw= 5.613 ¥ VIw= 5.614 v dv= -0.001 v ASw= 114.505 A ATw= 114.529 & = -0.024 »
*010: VSw= 3.923 ¥ VIw= 4.282 ¥ dv= -0.359 V¥ ASw= 80.029 A ATw= §7.354 A dA= -7.32b A
*U11l: Vsw= 3.923 ¥ VIw= 4.297 V dv= -0.374 V ASw= 80.030 A AIw= 87.653 &2 dAa= -7.622 A
UalQS2Z  *U02: vsw= 4.752 ¥ VIw= 4.746 V d¥= 0.006 V ASw= 152.064 & AIw= 151.870 A = 0.194 &
U03: vsw= 4.752 ¥ VIw= 4.761 V d¥= -0.009 Vv ASw= 152.064 A& AIw= 152.348 A = -0.284 »
uod: VSw= 4.752 ¥ VIw= 4.760 ¥ d¥= -0.008 ¥ ASw= 152.064 A ATw= 152.309 A da=- -0.245 A -
Befehle Protokoll Beschleuniger Statusbits
protokollieren drucken anzeigen selektieren

File Edit Commands Options Print

Total of 2 files, 165/192 blocks.
[BARBARA]S xwpick f1.ps

fi1.ps 256 colors 1280%1024 gize 71305 bytes
[BARBARATS gv 1

[BARBARA]S xwpick f1.gif

October 20, 2008
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Same P

E 5 grasmuec@asl712:/common/home/bel/grasmuec/Inx/workspace/ps
J File Edit Wiew Terminal Tabs Help

Computer n searching nomenclature. (command=2)
2008.10.08-10:50:47-818 [0 ac failed
Protokollprogramm. I

: ) —— ; - — 1 ks failed
Wi [P

failed

Nomenklaturen failed

Geritetyp =i l Abschnitt — I |§JF11E!550 Befehle = I failed
Magnete (MAGHN) von - his TAL0s2z Soll-lstwerte lesen fativd

failed

TAIQS50 UAIQS1Z UAlQS2Z

UALQSS50 : [00000001] failed
UAIQS1Z : [JFFFFFEFF] .
TAIQS2Z : [0IFFFFEF] failed
TAIQS50 *U02: failed
uol:
uo4d:
uoG:
uos:
09 :
*Ul0:
*Ull:
TAIQS1Z *U02:
uo3:
uo4:
U06:
uos:

878
872
876
883
871
879
876
878
614
614
614
614
000
614
283
297
758
761
760
751
000
748
563
564

. 002
.004
. 000
.007
. 005
.003
. 000
.002
.001
.001
.001
.001
.613
.001
.360
.374
.006
.009
.008
-001
. 152
.004
.002
.001

failed

UA1QS2Z

dadadacadcddadcdasadgddssas

dadadddadaddaddaIddaadaagggd
dadadadaadaaadaaagaadaagdaga
DR PR RPN ER R R R
PR RN RN EE RN
B g e T e e e e e e e e e e e e

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
5.
0.
5.
4.
4.
4.
4.
4.
4.
0.
4.
3
g

Befehle Protokoll Beschleuniger Statusbits
protokollieren drucken anzeigen selektieren

@ ® n B grasmuec@ asl712: fcummcm‘hcm B grasmuec@ as|712:/common/hom Wed Oct 8
|

||_) Protokollprogramm 12:01 PM

Done with minor code changes

B =P |
October 20, 2008 21
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Details of Porting \149

= DEC-Fortran Extensions v
= VMS System API v 4
= X11 / Motif ~

» GSI specific APIs

= Connectivity to new Java Applications

I=5= 1
October 20, 2008 22
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GSl specific APIs &m‘?

Example: GSI-API for Inter Process Communication

= Written in Modula-2

* Transfers binary data between programs
* VMS-Events

= VMS-Mailboxes

= Communication Server

» Raw Ethernet Protocol

I=5= 1
October 20, 2008 23



IPC Architecture (VMS)

VMS Host 1 ‘ VMS-Mailbox ’

\_/

IPC-API

AppZ;

App3

L

[\

\_/

Communication-
Server

VMS Host 2
App5
App6
i \/

\_/

L

Communication-
Server

Ethernet

October 20, 2008
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IPC by TCP/IP peer-to-peer network =

Linux Host 1 Linux Host 2

App2 App4 DPS

App1 App3 ‘p
)
-
)
N2

N~

W

Registration-Service (Broker) to map Process-Name to
Host/Port

I=5= 1
October 20, 2008 25




IPC by TCP/IP peer-to-peer &; h i "*

= Same API

» Peer-to-peer network through TCP/IP sockets, addressed
by host:port

» Registration service (name service, broker) for mapping
application-name to TCP/IP host/port information

I=5= 1
October 20, 2008 26



E ValueBrowser

Locakion: Easl?lE.acc.gsi.de:SDll

) Tree=as|712,acc.gsi.de: 5011
=149 Mount Paint #0:) { 2 local entries ) isMounted
Ebhj configuration { 1 local entries )
élﬁj ‘egistrations [ 3 local entries )
B ,,_‘,n READER. [ 5 local entries }
{ - # host  rofm String : asl?12
-~ 4 mountpoint=140.151.125,235: 30010
- 4 node  rofm Integer : 712
-4 pid  rofm Integer : 32019
i e bme  rofmSktring @ Wed Cct 5 15:50:52 2003
=I5 REQTEST ( 5 local entries )
. # host rofm String @ asl?1z
- mountpoink=140,181.128,238: 30015
- #% node  rofm Integer : 712
- # pid  rofm Integer : S0E5
i b bme  rofm String @ Wed Aug 20 15:22:22 2003
=12 WRITER { 5 local entries 3
host  rofm String : asl712
mounkpoint=140,181,128,2358: 30011
node  rofm Integer : 712
pid rofm Integer : 31699
time  rofm Skring @ Wed Ock & 15:50:23 2003

sssee

File: registrations

Drescription: 1ist of currently registered
process

Value Type: Object Folder MIVE = {
belappfservice-list ) Version = 1.0

Group [D: 0 User [D: 0 Mode: readonly/mutable

Timestatnp [2ec], [hsec]: (1218703124, 347250000)

Index Type YWalue
0|Folder READER.
1 |Folder REQTEST
2 |Folder WRITER

October 20, 2008
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GSl specific APIs &;;{

= Another example: device access

Part of our front end renovation project, see

“Integration of a Renovated Networking Middleware into a
Running Control System Environment”

by Udo Krause, PCaPAC 20.10.2008

I=5= 1
October 20, 2008 28
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Details of Porting {159 A H

= DEC-Fortran Extensions
* VMS System API

= X11 / Motif

QO QA

» GSI specific APIs

= Connectivity to new Java Applications

I=5= 1
October 20, 2008 29



1.0 i

I . 4 “a i u
Connectivity to Java Appllcatlg)n'g NG

Constraints:

= Minimal source code modification for existing Fortran
Applications

» Flexible data structures
» Simple and generic interface to avoid API adaptations

Solution:
Universal Value Architecture (UV)

I=5= 1
October 20, 2008 30
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UV (Universal Value Architecture) w?
File Properties: \

UV-Server - Name

- Value
Fortran - Timestamp
Applica{%n /?\ o
=N

fer UV-Client

'Ii,.,

Java

{ \r - Read Tree
< > - Nodes addressed b
- Subscribe for Changes
TCP/IP - SetWValues

October 20, 2008 31



Example: Browser as UV-Java Cliel

Generic Browser:

= Java Application

=  Value Tree

= Finds application by name
service lookup

ValueBrowser

Location: nnp:READER.

) Tree=nnp:READER,
El_]l Mount Poink #0:) { 2 local entries ) isMounked
E|_;l configuration { 1 local entries )
: E|_;|I verbose [ 4 local enkries )
------ # debug  rw/m Boolean : False
------ # net  rw'm Boolean : false
------ # sys  rwim Boolean ; False
L@ Uy rafm Boolean : False
=- _} kest-folder [ 4 local entries )
E| 1) data-folder [ 11 local entries
@ av  rofmInteger : 0
------ # byteav  rofm Byte : 65
------ # bytenv  rw/mByte: 0
------ # doubleay  rofm Double  1373.94
------ # doubleryy rwfm Double ;42,9
------ # integerav  rofm Integer ; 1347
------ # integerny  rw/m Inkeger : 0
------ # logicalay  rofm Boolean : true
------ # logicalmy  rwim Boolean : true

October 20, 2008
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E YalueBrowser

Location: Easl?lZ.acc.gsi.de:SDll [ Set ]

_ T.ree=asli"12._an:c.gsi.de:SDl1 _ _ - File: doublear
[=-4_ Mounk Paint #0:) [ 2 local entries ) isMounted
Ethj canfiguration { 1 lacal entries )
:I-:;l reqgistrations ¢ 3 local entries )
[=--) READER { 5 local entries )
. i@ host rofm String : asl71Z alue Type: Double

Description: double for FORTRAH

= J mountpoink=140,1581.125.238:30010
(=49 Maunt Paint #0:/ { 2 local entries ) isMounted s Group Do User [D: 0 Mode: readonly fmutable
Eh_';i configuration { 1 lacal entries )
- @) verbose | 4 local entries ) Timestatnp [sec], [nsec]: (1223624021,531639000)

= -,_;l test-Folder { 4 local entries )
I_‘---.-_;i data-folder { 13 local entries )

@ av rofmInteger: 0 Index Type Walue

@ byteav  rofm Byte : 65 0|Double | 19.419,8

@ bytenv  rwmByte ;0

doubleay rojm Double @ 194198

- @ doubleny rvfm Double 42,9

@ integerav  rofm Integer ; 19039

- @ inkegernv  rwfm Integer : O

# logicalav  rofm Boolean s true

# logicalmy rwifm Boolean : False

# longav  rofmLong : 5711699995095]

@ longny  rwfmLong : O

= : = ol

October 20, 2008 33
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L T ) L

UV-Java Client il;:{r R

= A Java Client can survey and modify any set of values
presented by the ported VMS software

» Values can be handled in a single tree

» Tree structure can be changed at run-time

I=5= 1
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Details of Porting {159 A H

» DEC-Fortran Extensions
* VMS System API

= X11 / Motif

» GSI specific APIs

= Connectivity to new Java Applications

LW N N N

I=5= 1
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Migration OpenVMS to Llnle?

= Motivation

* Present Situation
= Migration Aims

» Detalls of Porting

= Conclusions
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' IIJ.'_

Conclusions and Outlook &1,:‘?

» Proof of concept (minimal source modification, Java
Integration)

» Libraries and Tools build solid basis for migration

» Further efforts will be made to integrate into FAIR controls

I=5= 1
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Thank you!
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OpenVMS to Linux |

FINE
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