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CWVERSIM FR~ RS1-llD TO HSX-llM ~DID I REALLY tiWT TO 00 IT?

6rqg C. Qioslor’
L08 Alarm Katlcmllaboratory

Los Al-s, M 87545

ABsTRACT

TIM LMPF Wuclcar Chemistry Data Acquisltl~ Syst- (MS) 1$
usad to acqulro and to Process data from a vtr!aty of nuclsar
cMm18try cxparlments. In JJM 1977, tha MS was upgradad to
J POP-n/34 mtd RSX llD V6.2 tnd FORTRAN 4-PLUS V2,5. That
softwara ~lntd in USQ until Jsnuary, 1984 av~n though tho
POP-n/34 ws replaced by a PIIP-11/44, and a nutier of
Mrtphorals were added or replaced. Th arriv#l and
Installatl&l of an M-60 dlik system forc~d us to upgrade to
RSX-IIH V4.1 snd FORTRAN-77 V5. O. This wts not without mucn
pain and mny problems. Them was a than

?’ ‘n ‘“:::’0::%:and saw things did not work as thty prev oUIIY
A description of tome of the changes In tho MS and of the
probltms In going fr~ tht ancient to the currant software
will be given as well as @n ●valuation of the results
obtaintd so far In the conversion.

Th IAHPF Nucltar Chomlstry Oats Acquisition System
(MS) Is umd to acqulrt and to prcwmss oata from
nuclmr chdstr~ cxpcrimants at ths Clinton P.
Antirwv het6n Physics Facility (W4PF ) tnd has
tim dcscritwd olscwher~l. Tht hart of tha MS fs
a PDP-11 CPM with a vartoty of poriphertls, and It
uses tha MI-11 opertting sytt~m and the FORTRAN
lwvgutga. Ovar the Iatt dgctdt, all of these major

onontt havt b?en replacad sovcral tines. Thote
;~accmmtg or upgradts have ganeral Iy b~~n made
ufth fw, if any, problems. This Iattst up r~de in
ojstm software, ?along with tho ~netallat on of a
n- dimk aysttm, hds had far aofo thtn tho usutl
ntitr of problwns. 1 gh 11 dtscriba tho major
problat I htd tnd then @vk, uat@ tho tituation 4s
It currently QEittsl

Tha Itory of thit convarsf~ b::insh;~th &ho last
msjor upgridt of th@ MS. 1977, 6
PDP-11/M vma Installad to roplaca a PDP:l l/40, and
th aoftwdrc w41 upgrtded to the then current
vorslon of RSX-llD,’ V6,2, and to FORTRAN 4-PLUS
VZ. S to ttk- idvtntago of tha floatlng point
proccttor avtll~bio on ttfaPoP-11/34. This
conv~rslon of both htrdwam and softwaro took only
tm uo!~ir.g dtys and was problem frco. Tho only
work which noadcd to be dent with tht softwaro
~rfo~fng w&i a fw Sysgant with com’ncnd ffIts
frm the pmvfous Wrtion of RSX-~lD. This took
onl>’ half a dcy to complot~, Tlwn tll I had to do
ws to rocmIpllQ afid to taskbuild the ttplicdtfons
aoftU4t@,whfchw~s not a probl-.

ml t work was tupporttd by tha U, S, Dopartmant
of tmray

In the years following, the ma natic t-pa drivas
!were raplactd, a 02-11 nult pltxcr was tddcd to

rtpltct scvtrbl 01-11 fnterficos, and ● RP-03
equivalent disk system was sddad to bocom the
system disk. The only probiem ~ount~rcd in
adding these peripherals was that thm tcrmintl
handler had an error in setting prity on ttw
DZ-11, It started with B-bit no parity ASCII, then
check~d to sae if parity was ●nabled. If so, It
added the ptrity bit, but for~ot to then e to ?-bit

? A,,ASCII to iccount for tho axtra parity b t.
result, it trtnsmtttsd 9-b!t characters which ths
tt.ninals could not handle. This mat COr MCttd by
idd!ng one lino of codt to thu tcrm!mal handlsr.

In Dacomb~r, 1980, tha PDP-11/34 wit rtpltced by t
PoP-11/44. 8y th!s t{xw,R5X-IID V6,E uht Out Of
support, tnd did not know about PO+-11/44S, Uhtn
tho system was bootd, it would go rnd look for
MRS. If they utro found, tha Systm would tssuma
it wtg running on t POP-11/70 and @ tho mamory
S!I* from tht rmory SIZO rcg{tterc Sinca a
PDP.11/44 has MRs but not # sizo rtglst~r, RSX-110
would crtth in tho middl~ of tkm routint that
dttormined tihcthor tha sytt~ used t 1in--time
clock or a progranmblo clock. Aftsr spendln tlm
ow ttvaral WQF$I to find tho mutt o? ths
crashes, I locstcd tho probl~m and flxQd It with t

!:%:’’;,%:: ‘M’T:y :;:’ Pxi=”~::toYf
othor softwara chtn~m wrt nccosmry.
havo to rtcompllt or task build t r~ WM. All tho
othor systtmt toftwtrc and all t Q appllcat!on’s
toftwar~ workad aI they had.

RSX.l ID V6.2 fvd anothar probl - with POp.11/44s
that dld not aff~ct ma. It cwld Rbt tIIt MSSBIJS
dovircl on a ?2-b!t-addratling UN IBU$. Tkm $and~tr
krmw about thott d~vlcts on a 22.bit.addrots{ng
H4SSBUS, on a PDP-11/70, or on m 10A4t.tddr@t8ing



kMIBUS, but not on # 22-bit -addrostfng WIBUS with
with WAS for tho W. Chcauac 1 did not have tny
of those dOVi C*$, It had 110 ●ffoct on the MS.

UMlo this system ran fine, thoa das no Incontivo
to convert to ESX-llH utiil two stptrate ●vants
oc:urrtd In 1983. The first was the convoriiom of
ovr real-time data ocqulsltlon sofcwar~ package
from RSX-llD CO RSX-llH. 1? htd not been conv~rttd
●arli@r because of heavy us. of system cxecutiva
calls, and RSX-llD Wid RSX-llN wwe largely not
cmpatibl~ with r~spect to thcso calls. Bcctuse
RSX-llD WS now long out of tupport and RSX-IIH was
nou mch mors Comfmtiblc with RSX-llD, th~
convors!on to RSX-llM V4. O li~d been accomplished.
Nm Ioccl support for systems running RSX-llD was
being phtsed out as tho Oth, r ‘u$tri of it werQ
cmvcrtinq frm it to RSX.llM.

The other reason to convert to RSX-llH was the
shcftage of disk space. In the last feu Years. the
●xporimflts we performed produced many times the
data of pravious caper iments. At a rrsult, the
40~yte disk on the MS was frequently full, and
processing the data required a lot of handling of
mag~tfc tapes and dalding of files frmn the disk.
In Decmmber, 1982, we ordered an RA-60 to replace
our current system disk. As a result, we also had
to change operatin~ systms to get a handler for
tho M series disks.

Althouqh we hsd plenty of warning that we needed to
convtrt to RSX-IIM, the actual conversion procoss
dld not bogitl until Occombor, 1983, on’Y a w~tk
bofor~ th~ M-60 arr!vcd. That is whtn th~
problems tmgan. B@c@uso tht conversion of tha dita
●cquisition actually began with RSX.l IH v3.2, I htd
actlvate~ self-maintenance support for the RSX-llM
liccnst on the MS, He r+ceived the RP02/03
magn?tic tap~ distribution for v3.2 at that ti~e,
but It uts never used.

When V4.O Wds rtleased, we received the
distribution kit for RP4/S/6 because th~ Rp2/3
vcrslon was no Ion Qr made.

?
Bcceuse of tht ntod

for tha data acqu sition softwaro whose con~8rsion
htd not botn completed, this distribution kit WSS
stortd without befn~ used. Ehtn V4. I was rcletsed
in tha sunmr of 1983, we again recciv~d th~
RP4/5/6 distribution kit which was in BRU format
this tirn~ ifistead of the OSC format of V4.O. This
also wat stored until we htd time to do the
conwtrslon.

Fintlly, in Decambcr, 1983, w4th the Imnintnt
arrival of the RA.60, the conversion was started.
Tht BRU64K tape was placed on tha tape drlvo tnd
boot~d. Only a few blocks wtr~ raad in btforo it
crtshtd. It woilld not rc-d ir no matte: what I
did. I wts stuck Iit?c@the V4.O distribution was
in OSC form~t, #nd I dld not want to tpsnd sov?ral
d~ys ~ncr~tlng L W4.D tyst?m Jult tO rotd in th~
V4.1 dlltrlb~’~on kit,

TO get help, I called t local uf r wh~ I knew hsd
a V4.I d!stributiom k!t. It turnad out to bt 6
magn~tic tap~ kit for ML dilkL of which 1 had nono.
Hmcvcr, ht htd gencratod an RP03-oquivol@nt disk
llkt tht on~ oh Cho MS and had t BRU tap~ of th!s
syltem thst Included ILA.tcrios #S onc of its disk
typol . I borrowed thisbcckup ta Q and the BRU64K
ttpc fr~ his dittrlbutlon kit. Roth workcdl I now

had a working systea uith uhieh 1 could start
gensratln~ a system speclfic411y forth ms.

I tl10 used thatBRu64K tapo to boot tf)a mst of w
distributim kit, It rmd In fl~ oxccpt for a

r
read error in ftlc [1,64 SX1lM. STS. So, this part
of thakit was CISO use css. 1 w call~d tho
Albuquerque Softwtrc SCIOS offlcc tocomplaln abwt
my bad ttpcs. Ttvoyortirod rsplac-t tapes for
th, two bad ttp,s, a distribution kit for
RA60/BO/Bl disks, and suggostad 1 borrow the
RP4/5/6 kit fram tho 10C?1 software support grcwp.

1 brro~d the s-t fr- tho lGcal MC office ●nd
went to U;Q It, The BRU64K t-pa -Id rtad in the

the good 6kU64K tape I ~rrwd, I read in the rstt
crash whilo trying to rint to the cumsolc. Using

of that distribution bit. It M-d in without
@rrors and printtd on the consolo THIS IS NOT A
MRWARE BOOTABLE SYSTEM. At l~ast, I hid th
RL-based system to work with.

By now tht RA-60 had arrived tnd h~d hewn
Install @d. That WIS olso not w!thout problems,
The installation wnt wnll until the diagnostic was
run. It worted In ttt USCP area of tho disk, but
failed In’ the maintenance araa of the disk.
Changing boards in the LJLLAand thedisk did not
solve tho pro$lam. This board swapDin

?
took sme

t{rrm since this FA-60 was ono of tht f rst shipped,
and the mtintenancc kits h~dn’t b~on #ant to the
fic!d service offices yet. It took an air ●xprass
shipment to get the first Gnc sent out. Those
installad in New Mexico VAXi hod no prrblms, even
with tho dis nostics.

?
TIM problem appaa fad to be

with the d agnostics for POP-llS. It took tht
field service of flct sev~ral wcks of calling #11
over the country to find out that they had # bad
version of the diagnostic, and this version had tho
probltm. A copy of tha corrdct v~rsion wts stnt.
So a month after the disk was Installed, It finally
passed :h~ diagnostic. Thar@ had bocn nothing
wrong with it in the f4rst plac~.

The rs ltctm~nt t~pas for tho RPd/6/6 kit arrived.
[Tht B U134K tape would rtid in mst of th~ way and

thsn hang. This ws nod tha third bad copy of that
taps 1 hid usnd. I still had to uso the borrowed
ttpc to read in my distribution tapu. I read In
the RP4/5/6 kit onto the AA-60, and thtn, usinp th
system on tha RP03-uquival@nt, boot tho M-60. I
than would do a uysqcn to pro orly configura it for
th~ MS. !How~tar, It .OU d tcminstc before
cmnplttin~ Phato il. Sinco I wis ntw to RS[ll M
and its long sysgen and VMR, it took me quite b
whtlo to disrov~r thst I waI using t s~v~~ sw-,i.,r
file whicl(wal mfisicg ttt last four Itntt.

Th@ convcrilon procosi procctdod IIMly during the
early port of 1984. With all the prohloms with Lsd
tapes tnd tho RA-60 diagnostic, much of th~ tfm
was Ipw,t usin~ RSX-11O for dats acqui sit Ion and
analylis. Also, time w~t natdod to learn .bo~t tho
dlfforoncct batwotn RSX-llD ~nd RSL1lM. Fintlly,
tho AA60/60/81 klt trrlvod, cnd all tht ttpat raad
In and worked vafth~ut ~rrort. I finally had a goed
kit I could UIOI



~ wltha good .nd propor distribut!ohl kft and the
tin ardlablo to work at davolopiflg th fiti
systm, I #gain started workin9 w the to~jvtrsi~.
1 noticed that ●ach syt~n, had mro ass~!ly errors
than the prevlws orm, oven if 1 started frm tho
distribution kit each tfrm. ~ RA-60 dflk Ptck
was da rading as I used It. %Itching to w sPtrc
pack , ! smco)nttrcd the sims problm. Upon calling
field 9Wvi C0, 1 found out hth of my M-60 packs
had boon recalled dut to manufacturing Problms.
Theso s~tcm~ matched tho~e Of thr Cati!? for the
,r~al 1. Howcvor, they could only replace one ptck
now . I wld have to wait for another new pack to
M sent to than. This took abut MO Mth.

FiMlly, 1 Crtatod a syltaw 1 was satiif ’:cd with.
1 8tartd cm W FORTRAH-77 cmiler. It was
Instal lad without any pro+lams. Hhen 1 started
convorti~ my applications software, the problsms
with !t b+gan. AS with any rmw compiler version,
tha task images were nom Iargar. As ● result, swnc
programs were now too large tO f!x the
16-bit -Wresting mory limitation. I now had to
chop or furth~r overlay thaso programs 10 they
would fit. Most of v programs did not haie this
problem, and all ths programs worked fine without
other changes.

Tha Vamaplotz ~ packdve fcr the
print~r/plottar onp~;~t~ was ln~tall~d with only
a few problam$. Ono problam uai chonging all
rafcrences to F4P into F77. The other problom w~s
thtt the software no longar did a top-of-form after
●ach plot, This turned out to be t rnis~in9 Ps9e in
tha Vcrsaplot Installation msnuil; on this page a
patch was glvtn to flx this problem,

I now kud a systam I could USQ to replica the
RSX-ll D systa- usad for stv~n yearl. Scvetal
problemi or I,uisancot still remhin. Ono is the
difference between the RSX-11O print $poolcr and
the RSX-llM queue managtr. with RSX-llD, ill
output to the print~r was spooled no matttr what
the source. Uith RSX-llM, only output to the PRIMT
sytiiont is spoolod. Anything sent to LP: olther
han s forever if th~ printtr is not sharad or can

!b~ ntortwptcd at tha and of tny line bY th~ pRIMT
controller. As t rasult, directory listings and
other untpoolrd output can beccme t mes~ If users
ara not careful.

Anoth@r probl~m is that Iattirw parity 01 the D2-11
doesn’t work. This tima, tha torrninal drivtr
doesn’t contain th~ coda to s?t th~ ptrity, It is
supposed to be fixad’in Updatt D, but th~ Updata D
ra!ease notos don’t mantion tht probl~m ii baing
flxgd. I haven’t had tht tiresto go throu~h tha
sysgcn to find out if it doss work. I was told in
tn SPR Mipont@ in Wsa, 1984 that this problom was
known amf fixed friUpd@te D, S~QwhOrt, Wnof’mal
distribution of the updttt ot lost, so 1 didn’t
q.t it until tha mlddla of kc~ar.

Anothar nuisance Is tha 11x hourt It taku to do
tha firlt two I sum phai~s varluo thQ twantY
minutes It ta~os to do a?SX-llD*ysQtn.
Additionally, it iImuch mro dtfficult to chtng~
dovico drivers or tdd dav!cm. [n Ord@r to load
tha Vtmplot handlar for tht prlntor/plotter, 1
htva to load 1P in ord~r to #tart tht Wsuc
Hana @r, thtn 1 unload it, Iotd Lvond rtdirtct LP
to !v. An additional problmis hdvfn~ togo

through all tha waits In the sysgen cmnand fl~t In
orshr to ~dit tha axecutiva build fllc lo allocata
Ms for a fortign device.

~ tho Pgsitlvz side, I can use the RA-60 or any
othrp lar~ capacity disk systm becauso RS1-llH
doesn’t havo the W Probl*m mantioned ●trlfor
#bat RSX-ilLt v6.2. Also, BFIU is tv~iltbla, and
DSC hs tha /VER option. Thert arc also ~ra
wlldc~rd possibilities with PIP, but S- Of them
taka very long to ●xecute. Two other positlva
foaturas ara ANSI M netic tape support and a
gr.atly fmprovtd trror fogging. EDTtsmuchnfc.r
than fDI.

CWarlng the Pos!tive and negativo points of this
convgrslon, I find It hsrd to say that this
convarslti Is s great benefit. TM use of tha
~-61J IS # great improvement, but thr spooling
ll~~itations arc nuissnctso Having a supported
operating system doesn’t help If it doesn’t
function ds desired. I still can’t use parity on
the ~lz.11,although there 1$ a SM; l program 1
could write and run at boot ti~ to set parity.
Thfs problrn should not havo evan cxlsted. Tha
other pluses and minuses ●ra a tcsl up, The systam
9enetally works well, and 1 haven’t hsd anl crashes
so ftr.

AS should be obvious by now, 1 don’t consider the
convorkion as completed. I haven’t brought up the
data acquisition software because It was only
recently converted frcmm FORTMH 4-PLUS to
FORTP-AM-77. I also havt tme other applications
softwlsrc to convart , I would Iiko to ~t my
problems with RSI-llM and FORTFLAN-77 fixsd. May ba
in ●nether six months I’ll consider It complate.
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