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NEWSLETTER DEADLINE

The deadlines fTaoar readus—to-use material for the next two Newsletters are
24-June—1977 and 26-Audust—-1977. Material reauiring editindg/re-turing
must be in ezarlier., Readu—-to-use material should use an area 6 1/2
inches (16,5 cm) wide by no more than ? inches (23 cm) 1long on each
rade, It should be on white bond rarer whenever rossible and must be
reasonabls cleany ledible and sufficientls dark +for doaod ephotograrhic
rerroduction.

DECUS/US SPRING SYMPOSIUM

The Serind Sumrosium should be doing on or Just done about the time this
Neuwsletter reaches doue. Unfortunatelyy the reorle who wrote ur the
advanced rrodgram did not realize this and said that this issue would
document the orPen session we have planned to handle current
develorments., As this issue do0es to rress it is still too early to be
sure of the content of that sesson (I exrect that some of it will not be
develored until the Sumrosium starts) and it would be too late if it was
rublished here in ang case. The oren session time is an effort to deal
with the desire for current information exchande at 3 meeting that must
be cast in concrete months in advance. The froblem is particularly bad
this time due to the uncertain state of progress in several softuare
field +test situations and the fact that DEC is rlanning annocuncements
that they are not willing to coordinate with us in advance.
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Tdeas on better waus to deal with this issue 3s well as 311 inputs on

Sumrosia subdects such as how to broaden rsarticiepation and urdrade
usefulness are always welcome.

NOTE FROM LARS FALMER

Lars sent 3 resronse tc the parer I mentioned in the last Newsletter by
Jim wvan Zee that comrares 05/8 FORTRAN IV, 0S/8 FORTRAN IIs 0S/8 BASIC»
and his U/W FOCAL. In order to have the resronse be meaningfuly I will
trs to reproduce Jim“s rarer 2s well as Lars’ resronse. Mang of the
roints Lars makes reflect m2 own reasons for freauentlys choosing FORTRAN
IV for new rrograms. I do think» howevers that an imrortant roint for a
great many of our readers is softuare and hardware cost. FORTRAN II mau
not be the most advanced of the choices but it comes in the basic
software kit a3t no extra cost and it does 3 dreat deal. It can do some
thindgs that none of the other landguadges can do (i.e. efficent 12 bit
data manirulations a3t near assemblu landuade sreed that can be exrressed
in FORTRAN and imbedded assemblws landguade instructions for doing srecial
manirgylations and orerations). It has mangs of the same advantadges as
FORTRAN IV in the area of self contained subroutines uwritten in FORTRAN
or assembly landuade that can be loaded or included in 3 libraruy. U/W
FOCAL is the next chearest in software cost and it is oritimized to run
on minimum cost hardware confidurations. It is the most interactive and
resronsive choice and it 1is (to me 3t least) 3lmost an order of
magnitude better tuned to the user’s needs than 05/8 BASIC, My rersonal
bias is that 0S/8 BASIC iss and 3lwags has beensy a3 failure., Its design
is faultgy 1t is not well ma3intained bus DECy it costs more than the
Freceding choices and to make it anuthing close to interactive or
rowerful sou need a3 relatively exrensive sustem configuration. If wou
must have the BASIC languadge for comratibilitys or training reasons or if
gyous must have fairly effective strins manirulations vous have to choose
it however. Finallusy dgiven encush hardware for BASIC effectivesr I find
the better choice for ame 1is usualls FORTRAN 1IV. It is (almcst)
comratible with ANSI standard FORTRAN IV which gives access to a vast
array of prodrams and trained srodrammers,. The software is rsortable +to
38 much higher dedree than BASIC due to the ANSI standardization of a3
version that is sufficent to do real work. This is as orrosed to BASIC
where the ‘"standard®" currently being aevelored is still only for the
minimal version which is useful for dames and teachingy but not reals
high aeualite rroduction eProdramming that must use 311 of the sustem’s
facilities effectively. For examrlesy the DECUS rrodram libraries
contain a8 rich collectiorn of Frodgrams written in "BASIC®*. On closer
insrection it turns out +that the 1larderr more useful rackades 3are
usu3lly written in DEC’s *BASIC PLUS*. I have translated or tried to
translate 3 number of these rFrograms to 05/8 BASIC with roor results.
Even thougsh 1 know something about BASIC FPLUS I still find the
conversion Job as hard as a8 converson from FOCAL or FORTRAN. On the
other handsy I have converted 3 number of rackades in FORTRAN from the
POP-10 and FDF-11 libraries as well 3s other sources with wveruy little
trouble (i.e. SSP: CA.COMFP rackagesy and many others). I have also been
able to take 0S/8 FORTRAN IV rrodrams directly to the PIF-11 with no
chandges at 231l excert for I/0 unit numbers that I a3lwauys assidgn to an
inteder variable at the bedinnindg of the srodram anuway and a little
caution with the use of Hollerith data =nd A format, The onlw caution I
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fhiave for erosrective users of FORTRAN IV is this: DiC is ot activelw
develoring badls needed enhancements (Lars notes that vwou need 3 number
of user written e.:tensions for really dood Frodgrams)r indeed DEC is not
really doing anwy =27 ious maintenence on FORTRAN IV, The SFR answers are
coming out saging thinss like — wesy this 1is a2 budy it will be
considered 2 rermanent restriction - rather thanm fixing the rroblems.
In view of 1its advanced featuress comratibilitg a2nd the faet that this
is the onlwy DEC software that camn use the new FFF-8A floating roint
ortiony I think it is sad and strange that DEC seems to be assrosching
the roint where they will be forced to withdraw FORTRAN IV for lack of
resources and determination to surrort it.

tLars also sent some advanced information on the forthcoming Eurorean
DECUS Syumrosium. The 12 Eit rsrogram is shareindg ur verwe niceiy. There
are several interesting rarers on advanced work with 8’s and a2 workshor.,
T am rleased to see that RTS/8 seems well rerresented, DEC will have
time +to talk asbout what theuy are doindg and there are hores of havindg
some 12 bit hardwzre toc demonstrate softwarey exchandge rerodgrams a3nd
serve a3s a2 focal roint for user activity the wag vwe try to do in the US,
They are z3lso rlanning user run training seminars for the afternocon and
evening of the day before the Sumrosium bedins. By scedulindg in  this
wadr members can attend one of the sessions without having to stay in
l.ondon an extra nisht.

In ta3lking to E4d Steinbedger recerntlyy the subdect of doing wunsidned
comFarisons came ur. We adreed thaty while not hard to codes thew are
s5till ore of the most freeuent sources of coding errors on the 8 angd 12,
It is rare to see anwthing in »rint that srells out how to do them. Ed

offered a2 corv of some notes he had made on the sub.ect. I have ed:ted
them and sdded some exrlanation as follows.

Ed was interested in two cases. First 1is the common case were w3ou
define 0000 thru 7777 octal as rerresenting 0 thru 7777 octal ( 0 thru
+4095 decimal). The second case 1s the less common 3ssumrtion that 0001
thruy 7777 octal rerresent 1 thru 7777 octal ( +1 thru +4095 decimal)s
and 0000 rerresents 10000 octal (i.e. +4096 decimzl). In other wordssy in
the second case there is no rerresentation for 3 zero value but there is
one for 4096, Ed looked at two wauws of coding the comrarisons in each
of these cases. Thew are to start with the link bit cleared or with the
link bit set. Althousih the more natural waw to use the 8 1is to start
with the 1link bit cleary Ed feesls that the code comes out better
starting with it set. EBoth versions for each case are shown.

Set ur code for unsidgned comrarison of locatiomns "A" and *B* in the
Q0-7777 case:

Link starts = O tink starts = 1
CLA CLA

TAD B TAD B

CLL CIA CLL CML CIa

TAD A TAD A
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Set up code for wunsigned comearison of lecations ®"A" and *B" in the
1-10000 case:d

Link starts = O Link starts = 1
CLAa CLL CLa CLL CML

TAD B TAD B

SZaA SZA

CIA CIaA

DCca TEMP nca TEMP
TAD A TAD A

SNA SNA

CML CML

TaD TEMP TAD TEMP

The above set ur is then followed with 3 skir seauence selected from
below derending on which link start was used and which skir is desired.

Skir next location if? L starts = 0O L starts = 1
B>A SZL SNL
=A SZA SZ4
B<A SZL SZi. SNA
SNA
B>=A SNL SNL. SZa
JMP .43
SZA
B<=A SNL SZL
B not eauzl A SNA 8ZaA

If wou have any inruts on subJects such as this it would be useful to
mange of our readers for uwou to submit them for sublication in the
Newsletter.

NOTE FROM BENJAMIN A. FAIRBANK

BenJamin wrote wonderinid how to bridde the gar between the information
DEC surrplies with 05/8 and cthe tirs in the Newsletter. He feels that
many of the contributors ar2 much more advanced than bedginners like
himself. He would 1like to kriow were they det their backsground
information on such things as 05/8 conventionsy storaser etc.

(I think the first answer is the 05/8 Software Surrort Manuzal which I am
alwass amazed to find how few wusers know about, Mawbe DEC does
something odd 3bout the way thew distribute it s0 new users are not made
aware of it. The second arnswer is that our contributors include the
authors angd current maintainers of the software at DEC a3s well 2as 3
number of rFeorle who have srent 35 much 35 six or seven uears working
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with the sustem. Manz of them either have sources (now available for 3
Frice) or have "dis—assembled®" considerable rarts of the sustem as I did
in the earls daus before sources were avasilable. Just careful studs of
the source of CCL (which is included in the basic software kit) will
uncover mang chances for modifging the wauy the sustem works to suit gour
desires. Many of +the items asvailable from the BECUS rrogram library
a2lso contain valuable lessons for those interested in bheing advanced
0S/8 sustem rFrodraamers. Finalluyy develoring coriscts amonz the active
user community through the newsletters direct contasc:i =zt the Sumrosias
and by rersonal contact through the mail and rhone will helr broaden
gour rersrective and sources of information. BRu the wayy mangs of our
contributors are not so advanced and 2ll contrabutions are aluwaus
welcome and solicited. For examrle see the next =aradrash. RH)

Ben.amin discibes how he cut the caost of 2 bootstrar when he started
using 05/8. It seems that 3 ROM bootstrar ortion for his PDP-8e from
DEC would have cost $900. Instead he bought an 8k semiconductor memorw
board from “brand X* for $650. By rearrandging the address Jumrerss he
was able to put his existing 8k of core memoryg in fields zevro and threa
and the wvolatile semiconductor memory in fields one and two. He then
wrote a2 rermcenentls resident bootstrar prodram for the tor rpade of field
three. The Frodram initializes itselfs cories the stzndard DEC bootstras
to Field 0Oy then Jumps to it. Thus for less than the cost of 3 ROM he
was able to usdgrade to 16k and have the advantage of a2 bootstrar saved
in non—-volatile memorgy. In his ease the area where the rermanent
bootstrar is saved is rarely agltered by the rrodgrams he runs. If that
dot to be 3 Fsroblem he could use the CORE command to rrotect the tor
field of memory (a3t the cost of losing 4k of course).

NOTE FROM JOHN YOUNGQUIST

John sent cories of 2 courle of TECO 2diting macros called CLEAN and
ALIGN,. Theuy clean ur tabs in assembls landuade sources 3nd 3lidgn  the
comment fields. Theuy can both be used with the MUNG command. The first
line demonstrates how to do this for other macros. I will sttach the

cories of the tureouts to the Newsletter. John is intzrested in
communicating with amyone else who is writinz TECO macros. His address
is Verus Instruments Inc.» RBox 122y Fort Eriey Ontario. He also

included 2 rlea for DEC to imrrove the handling of lower case characters
and rubout secuences in the momitor in the next release of 05/8. The
Froblem is that the monitor has a3lwaus been extremelw tight for srace
and it dgets tighter with each release so the desired features taie
several loctions that are 3lmost imrossible to fimnd., I hiave heard that
there 1is an effort Lo imrlement something +to helrs this situation
however., One wag to minimize the srace rroblem is to use 3 SET  command
to sutomaticallw ratoch the monitor for thindgs like a3 score stule rubout
seauence rather thamn the Fprinting tyre. This waw wou onlw need srace
for one or the other rather than both. Johm rmotes that a dood examrle
of how the terminal should be treated is in Dewar Information Sustem’s
*ICE®" editor. He feels +that this editor is verw dgood bw the waw and
recommends it highlg, He also likes their "ACID" document sernerator and
thinks it is surerior to RUNOFF,» MEMO and so on.
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NOTE FROM LYMAN RYRD

The following information was received a3 while back but did not get into
the last newsletier because I had set it aside to try to find out what
~rogram 1t refers to. I still am not sure but I think it is the one
that i1s in the LABR—-8 (LAE-8e?) software. Mr. Burd writes that while he
was treing to Tfidure out 3 wayw for the rrogram CONVER.SV to be used
under BATCH control he came to the conclusion that the following changes
would accomrlish the rurrose that 1is to convert data formats from
averading srograms to that of FORTRAN format. The chande works very
well except that vou must start the CONVER.SV rsrodram over adgain for the
next file. He changed the name of CONVER.SV to F4XAV.5V to distinguish
it. The conversion can be any ledgzl inFut to the conversion srogram bu
chanding the four locations to the desired ASCII rerresentations.

15600 0000 0000

15601 6031 2211 /187 15611
15602 5201 1611 /Tald I 15611
15603 603 % 3220 /DCA 15620
15604 3220 1220 /TAD 15420
15605 1220 4221 / IMS 15621
15606 1377 1220 /TAD 15620
15607 7450 3600 /AP I 15600
15610 5600 MHHK /rmull (not used)
15611 1376 5611 /Fointer

15612 7450 0306 /UF

15613 5245 0264 /4

15614 13735 0274 /" (Backarrow)
15615 4221 0301 /A

15616 12290 0326 /"y

15617 5600 0215 /" (Carradge return)

NOTE FROM ERIC OLSON

Eric wrote with resronses to some items in the Newsletter. First he
savws that the itemr on static (. 2y NL 21) sounded like 3 rroblem he is
having. It seems that a3t Bromfield theyw are having 3 bad time with
their one and onlg DECtare drive. UWhenever ansthing does wrong with the
sustemy it dies. Since thew onls have one driver he saus the only way
to cory tares is with 3 rrodgram called CORE from EDUCOMP which reads 3
hunk. of a3 tare into memorwy lets uwou chande teresy writes i1t out on the
new tare» thern starts over adain for the next hunk.

In resronse to Jerome Vuoso’s sroblem (. 8 NL 21) he notes that when he
talked to his DEC salesman apout the CLASSIC whern it first came out he
was told that it was not intended 23s an exwrandable sustem but 1f wou
undaerstood 2 little zbout tine bhus ghtruct: OMNIEBUG?

~ &
Lo S 2 v

LT R {(i.&, 500 Could
robably et an interface and install it wourself., {(Note! I would
sugdgest that anw CLASSIC owners thinmking about this asrroch who are not
familiar with the ims and outs of confidguring OMNIBUS sustems det some
helr, The main issues that come to mind are!: are there any slots left
in  the srocessor?y can the bus drive ang more ioads?y what do wou bhave
to do to externd the bus into an exrander box angd bhow will wou mounty

owery and cool it. One of the cost savimngs that DEC realizes in the
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rackadge syustems like the CLASSIC and 310 is to select confisurations
that Just fit in a eartcular rrocessor with no room to srare in the box
or on the rouwer surrlies or in the cabinets. It is +true that the
rrocessor inside has 323lways been a8 redular FIP-8 thoudgh that has the
same exransion rotential 3s if it had been surchased in the rormal was.
You save money on the sepecial rackades hecause IEC can "mass sroduce®
fixed configurations that make the best use of the confisurztion
rossibilities of 3 given rrocessor model. RH)

He thinks that Jerome can solve his rroblem of students zeroing or
otherwise distrozing diskettes by Just removing PIF from the sustem
disk. COFYs DIRECT» and DELETE will still work but ZERO and SQUISH will
not. This will mean that from time to time someone will have to do file
ma3intenence for everyone using 3 sustem disk that does have FIF. You
better not have too much on each disk. When I use 3 florry disk sustem
I am 3luays filling ur the disks and running out of srace even with a1l
the functions of FIP available to helr maintzin the file storade. Note
that "DELETE X.%X" will still remove eversthing from the disk but at
least the swustem bloeks will not be wired out.,

NOTE FROM JEFF WYATT ON FORTRAN IV BUG

Jeft found a bug in 0S5/8 FORTRAN IV which mavw not be krnown. He did not
say 1f he had submitted an SFR. Jeff rerorts that the followinz code
comriles incorrectlu:

DIMENSION A(100)sB(100)
EQUIVALENCE (A(100),B(100))

The trouble 1is that the code the comriler denerates fordets the
dimension for B 3and starts the executable code that follows these two
statements Just after A(100). Therefore anw references to B(2) thru
BE(100) will be incorrect and if ans values are stored in those locations
rart of the rrodgram will bhe distrowed! A waw around the #roblem is to
dimension A lardge enoush to include 311 of B (i1.e. A(199) or more).
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Eye Research Institute S
20 Staniford St.
Boston, Mass. 02114 617 742-3140

1) YERY TO 0S/8 EXPERTS: You are running 0S/8 and hye just returned to
the keyboard monitor. Now you replace the medium in the 0S/8 system
device with another 0/8-system-bearing medium. What must you do?

Are there any circumstances (systems have same device configuration;
systems are strictly identical; etc.) under which it is safe to just
continue? If not, does a restart at 7600 do everything necessary?
Or are there subtle dangers in anything short of a full reboot?

2) FORTRAN IV BUG-OF-THE-MONTH: It is unsafe to use any multidimensional
array with more than 2047 elements; furthermore, it is unsafe to use
any multidimensional array with more than 1023 elements if individual
elements or subarrays are to be passed to a subprogram (i.e. if the
argument passed to the subprogram is subscripted). Exact details follow.

Suppose we DIMENSION A(d;,dz,d3) and reference A(I;,I2,I3).

Iet

D= Il + 1261 + 136162

MN = 1 + dq + &qd2 (i.e. ¥N = D for A(1,1,1) )

D' =D - KN= (I1-1) + (12-1)6.1 + (13‘1)6162

D is easy to calculated, but D' is the correct displacement from the

array base. (The problem is that the designers of FORTRAN apparently

were used to Roman numera.s and didn't know that you should start counting
with zero.) Anyway, in & ncvmal subscript reference, whk FORTRAN 1V

does, apparently in order to save cycles, is to calculate D, place it

in an index register (say 7), and reference, e.g. FLDA A-MN®3,7

The problem iz that in & multidimensional array, D may exceed 4095

even if the array size, and the quantity D - KN, does not. In this

case the XR overflows and the wrong address is referenced.

If the subscripted quantity is being passed to a subprogram, as
before D is computed and placed in an XR, say 7. Then D is retrieved
via an XTA, multiplied by 3, and added in STARTD mode to a JA A-MN*3
to form the argument. The problem here is that XTA retrieves as a
signed number, so in this case the wrong address is computed if D
exceeds 2047.

For example, if DIMENSION A(2000,2), all elements from {%3,i) on
up will be transmitted incorrectly, and elements. A(96,2) through (2000,2)
will be referenced incorrectly even within the subprogram.

The rule is that dy + djdp + djd2d3 must not exceed 2047. 1In the
worst case, DIMENSION A(17,2,2,2,2,2,2) will have problems because
D = 2159, although there are only 1088 elements. If the total array
gize is less than 1024 elements, the problem cannot arise; larger arrays
may be permissible depending on the exact dimensions, but it is necessary
*+> do the above calculation to find cut.

I've written a nasty SPR about this and hope the reply will be
more helpful than DSN April 77, p. 14,

3) A plotter hardware problem with PDP-12°'s, XY12 interfaces, and Calcomp
565 plotters. The sequence PLPR;PLSF;JMP .-1;PLCF;JMP .-4 which ought
to run the carriage to the right, doesn't. It iwill, however, if the
program is auto single-stepped at slightly less than maximum speed, or
if about five NOP's are inserted between the PLPR and PLSF. If you have
this problem, ask your rep about Tech Tip XY12-TT-1 8/20/76. PLPR
sets £ flip~-flop that's supposed to stay set for 2.5 msec; however, IOP1
from the PLSF clears it, and the 565 won't respond to very short pulses.



FORTSMOUTH ABBEY, FORTSMOUTH R.I. 02871
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#22 PAGE @
DEAR EOB:

A Frroblem can turn us uitﬁ the E.A.E. in newer machines when
vou want to find out which mode —— Mode B or Mode A —— wou are zctuzlly
ins. The standard method (do z DFS5Zs if it skirsy wou“rve in Mode R) can
cause trouble ifs in facts vwou zre in Mode A. The asccumulsator and
the ster counter are both zltered.

The following is used in the current ETO0S swstem head. I have
tried toc mark the srecificallvs ETOS stuffs but the ideza should be of
deneral use.

/ FATCH FOR ETOS HEADN — E.A.E. FAL8-V?H 04/11/77 PAGE 1
/ PATCH FOR ET0OS HEAD —— E.A.E.
/ ‘ETOS.SV’ BLOCK 65y LOC., 71 (FOR EFIC)
0000 FIELD O

2071 x2071

02071 7441 SCA /GET STEF COUNTY

02072 7104 CLL RAL /SHIFT UF 1 BIT

02073 3332 oA EAESAV /SAVE.

02074 7501 Maa /{ETOS: GET MQ)

02075 6001 ION /(ETOS: INTERRUFT ON)
02076 3024 nca LT2Ma /(ETOS: SAVE M)

02077 7403 ASC SCL /WHICHEVER

02100 2332 ISZ EAESAV /SET BIT 11 IF MODE ‘B’
02101 7431 SWAE

2115 %2115

02115 1332 TAD EAESAV /GET STEP COUNTER THAT WE SAVED
02116 7110 CLL RAR /SHIFT BACK TO OLD VALUE
02117 7403 ASC /(ETOS IS IN MODE ‘B’ AT THE MOMENT)
02120 7420 SNL /LINK CARRIES MODE INFG
02121 7447 SWEA
02122 7300 CLa CLL

7441 SCA= 7441 / WORKS THE SAnE IN BOTH MODES.

2132 EAESAV= 2132
0024 LT2MA= 24

7431 SUWAR= 7431 / MAL + set Mcde B
7447 SUWBA= 7447 / set Mode A
7403 ASC= 7403 /MODE ‘B’:

/ AC INTO STEF COUNTER
7403 SCL= 7403 /MODE ‘A’

/7 LOAD COMFLEMENT OF RBRITS 7-11
/ OF NEXT WORD INTO STEF CUOUNTER
/ % SKIF NEXT WORD

$4% after J. Demrseuw $%%
G. Chase (SE



1_ 714 el Mu-
E.J.v. b [YORFY VY B | [ €l ‘i
R LRI e tad LV 2 T Un. T (R W
(R Y ! IO | VY (R R U ATV ITY h b [ S SR ART TN TN (79 S
[RE 7 0 B s b P W 4 tu W 3% &.,Ha. b [ Y TSP
L T SUR Rt [ TV T T S iy [ {4} \a. ;t [T 3wl L .
. O R § L " U VT B 4 Q [V cfu. [« 3 TS R s Y NV Gve, G e X DS 2 D
i~ [TWISWRS SR T AT ¥ N ] [ RS ow Do 0w § N (e D [rY] [z ORIEW s I W WY g WIE ey} RETYYRN Y g =]
o < [ goetils GRETT WY ¥k I TOR VY R ¥ < TR TV WAl TR es [ T D N e LWL 0
vt =t QL ' BILUNW udas e [FYRREMIRY Hl [FYR V) BT Wad WD e < Wil T -
<l [PV Ry YV Ru. Xy v RN, T PRcl LTI B e N VY Bl o B0 L ] b A VL e S SO o BN | bt T2 bed et 2 ki s
" T e L3430 v 0% b TN (D L) L, e b b TR IR E VY P v S 43 RUTY Sthve of - 4 N ape X Rk O cd et M T = W
[} Lul Lo L Pt b _: [ETTAURERNRRY o RN W W TR e a2 D ST LY AR L (e // —4 iy
ny s} [ FOURC SN TORN DR v IO ool & S ool R o WY B B 7 N N O WY V1) Catabre LA DT e WAL IO, - . w o~ N
< % LSR...G.: N WG TZ E 0108 D O T 0L N L e s O G Ul WES eI D b [+ -
¥ AL LRI L, T X e (3 i W 3D DXk [RI] T « 4 s A SR ~ Ol T O DY N w (== 0 . ]
[+4 W W el M T Ve QX peDER A CD N UYD L W W e (VPR A NV I o R N N, [V B « SN T U¥ B <
< (s TVVILTNN 1 T N WY - [N - ST B~ S SN VIR 0 M ) LW RO Dk W W Ry b T oadwE ®
p 4 vl S R o WY e B4 o ¥ YRR N A A L AT Lo T il K I VORI WK T b - P § PV WIS SR Yo kX AR TR Qo -4 MTe W WV [ e N - el = - ]
[VERL S NP v 4 YT o SVIRL o B o o SRNRY 3% T s Y RN I o R ¥ YR 73 i, MO QU@ Wi b it b DD S SR A B & ] Vo '
™~ LA AN EVER L W L ke CECN WY S T - ot IR R o 2 w NI a.a. [ S AR iy 4 T oz [ SR )]
N ST A% . oo G8Y Gha €A, b0 1o WDUND LU D A0 O XD I o R i W] v S of USRS 7Y B 5 YR R Y
H L R X « R WY TR A XA 0 R T VT o BV T (700 T S T T T N Y - S 7 YO+ X 00 [T~ 17 R Y g S A T o
b B e EETRNNEVY BN VY T VAT S X0 4 T N 3 Y R b (R S + « VE TR 43 -0 P TYVREENL VRNV To 4 " [ A T T ]
[7y3<- X\ 4 By 4 I T - . | [y TUVLEIN (VI AR AR ot N ¢ i 1 9w off (1 L3R L LNV | e il TRTO N N e o = e
or LSO INE QOO Ul S XN, el W e BT D v tb e T ORI D o T~ W ONWAS
[FYRVIR = N T i ALY VRS ATCRNT, YV B OWI & WMIMN M SO b b BN - WXDoudad D ™ R e LDMBYN
I Lim T WY R, of ST » W W e X O - b U QO L G2 L LR TVE 4 b AT D [z B R A} g VEL Y /
WD ke st Tl LA Q L A et D 20 WD D QD s e WE D (kX
RNIOZAa & RWluwd [T A VYT = T o TYTE ¥V Ot i T B 5 NEZDDANY . LU AR X
bedjos o QL DD DD LY MAE b D bt QiU et DO D L] >W3O
e e KDL D E KNZWTDE Wi Duw LT TOONA. RO T B e N
feent e L et [ eIl ATV EL D JE B Y ﬁH.. WA WD 2 L
[ TRV S AL B /) B VY b B X 4~ S TR RN VY DIV FV 4 TUN L+ M~ R o VYR b S VY« 4 R VY X708 V'S PR PV T T
NN LWWEO N a2 .20 Ol W Mmool T LN X 40 SIS < DN ZE W
QA OWE. MR ke W [~ 10 S YTR PV LSRR SR Y VY [ VY R | Sy b 2D AN =l
....ECQR.t.n.u..ﬁS::nEUR ULRADNTO GEXODUr~WA G WEm O~ ARUE b 2D
[V [<W~ & RLaaddy s 3 et e DALEN e MERIQA LD W [FVINY - YT J = -4 V1]
Uu...} L VLA e [VVE LT FY R VY [ B S VS A~ RV 7Y W W I IDDE T e bo ol o VY Lol
W bl OO AT AW [N o X7 S/ s =SV Y s e Y YT R I VY ) Ll DDme O} R CIUL ke e b z
MO D AR RO CFY bt bt Oy OO e T TR e Q B3V LWERXZ V¥ 344 [ TEV IV
[Ty R ATV ] S AR YU S VO A Y e | [T VTA o o S LAWY i R O b dialey wl Q b bt bt L LJ BB D AL
LA TUL R bon o VO e P~ RN 4 et b= DDCMLD X LI M) ol o3 SR SR VY WS B ) DR b e v 3 VY]
DWWl b WZ W (15 - W DLW ke S D) w (XYY EVYRVY ]
[ L7 I AR SN X TS I VIRV AR i) WX 0. BN G. Wi ) [ VYT S VL SON i B X
[PORTRR TV ARUU R A de L' 4 13 s T o} € D0 X ATREPWLIETW AT Yy W R (7 e Ty 7 + B AL T
4 [ ¢ v ol ¥ 0 o B o BT MR VY | S [l S = ] VY 1 Ok R DWW A (L] .U.J;u.lULf
Lo e B Y N e L 1 - N X. R V5 [A P 33 L - X v JVRL et ul [oe N7 b SN W ) A XX
(] D0 K bk RODE . ZWET DR Qe QR b b r..UUH..,.Evs (SIS I8 .HE{E
<& P e B s B LT PR T VT R 4 0N W~ T VT ] AW G WG G AAROXO =T Wit e 2 DD
-4 D MMERATLE X WN (7.1 - - 4 AELR MR X e BRAE W N0 ERVATIND ke
bt [T Y L R Ny L ek e MOV LITTED b A ] L T LIOD D RDPOITAE W
(=] (SRR VW1 W W A - R L VN 7)) [+ 3~ LY v i AL AN EV] CADDI LI IEX O xAMAMOVOIW X Wik ~N =
[Y [ RO R | VUSRI« ¥R £ ) S Outrt wdld b D LU R WE WAIRY O Wk X D el
=) (HENGT LR W UDITRG)  weide w W D@ N W) e LDXTEA WL I DO
< bt ATV IR TRRT A SR L TEUR S Y Pl b QO CYZIED b IR b ALY b RN QA X [ B VY H....c:l
(&) kot Y wd XD I LT zZQYN WK F XD Tt b WL Q CTLXE - X
" ported OLUL IR et w LIS QL IO e Dbt fd QIOYND e W i Qe LY f.iur..un
N Te] PO e Al AT B L SN S W s 4 TR VY ] MY UMET Wi W 2 & Wke-wXx . o AWURD AL Z
s [ [T A Ly IR RYRI« AV I VY I VN7, ] (148 3+ BN A o TR WY J VNN - ] Vb Wi LRV BIUI G b N TT) BT e
W v (S < A JVV VISR WLy | L VTR ] - | e e L SRR < 1 o N E A R e A Wk CTWAKD KD DX as
(A} (2] w Qe O ek 2 YA QI N LA b £ 4L 3 W e T2 W e . o
& Lo BN M Wl BB AEA R TT) 0 s e £ D L WO W o N et Qe L7220 B W] RVY S J V3
(] B TWRINIA LMY TE-R Ut - AR AU NG T b TR KT TR [ S 0 s MEa JUN RPN T, 4
[} beo X B A LSt b e D LY e e Wbt Gukr QU TR WWE Wk W0
[LYA G A ta P L) 0. ranan 0 U DR O U TIZWAZWEIE T OXO X DS
L A} EA vt vt SR P I bty B et DR 3 B LI DD et b L O il QOWN kil WIS
LN R - DT IV R ST LY e [V O S VW N L 4 [aR¥Y) W N (S LAY L T -
DRETRE 7] WA bt NN L W WOk wilfDE BQUMITT (=TSR ENR V54 4 e D L s o5 S A e
b bee 1) RO L3 L) SR TS o LNVl N T TIRR, N 7Y - | [TV Re JVVEL TSR B Al FETE S0 S O e X EEDBIWG O b b NN O
Qb= £ K <X w W Wb dbe ) [ KT QL DY [ PETUL o o ol R ] FY g fome D R VXY & " LA
W W A SN 00 T vt (A W GRS b ) NV WD L e MWDol Ve (LWL D A2 wndDul
0 g G A IS Y TG e L I T TS T ..n.t:.. 0 A, T e D CIF AT T E.LAOVE -l
[ XA B f O A ¢ Y LA L] R LI WU AT A i B DR T >oll 1 K] u..j....:.rc..ﬂ b RO et Lt -~ < Y | DR TEM DT
(7RI P IR it Rl Bty 43T g v SN 7 WO P 9 B TN L La, fndhade emn R e aen (7S K7 Al Al e B LS RN L S0 W} LAYy (e S T WL )



#22 paAGE 11

Bil! Havzcood has developod 3 new computer-assisted instructicnal (CAI) system
for training postal clerks to use the Multi-Position Letter Sorter Machines
(MP/LSMss) at the Sait Lake City» Utah and six other Western post offices.

The actual MP/LSM requires 12 operators who must each key one letter per
second (via 2 or 3 key hits on a special keyboard) which transliates to 3,600
letters »er hour per clerk. As recently demonstrated at the Van Nuyss CA
post office» the software can suvport 12 training VI-S52 CRT terminals. Since
there are severe timing constraints in the simulations the 12 CRT/s must run
in reail time. A single PDP-8/e¢ with 32K core memory and a single RKO5 disk
drive drove 12 VI-52 CRT/s each dispiaying one item per second and each CRT
requiring one disk access per second (12 disk accesses per second). The 2nd
test consisted of 11 CRT/s doing the one item per second simulation while the
12th CRT was running 0S/8 doing data base generations from the RX8-E -~ Floppy
disk and erinting on the LA180 line printer. Additionallys when the CPU had
nothing else to do (i)» it ran a NULL job in the AC lights. During all the
testss none of the 12 experienced MP/LSM operators could detect any change
in the rhythm of the items at any terminal. The CAI trainer srogram occuries
8K for its re-entrant code and another 8K for user stacks. A special real
time executive was used in fields O and 1 (all I/0 buffers were located in
field 1). Any ONE terminal on the system can call and run 0S/8 .cconcurrentiy
with CAI on the remaining CRT/s. The softwares, by the way: was written in
its entirety in PAGE8 consisting of approximately 144000 statements and about
a dozen or so macros. The proiect consisted of three parts: the executives
the CAI trainers and the data base generator (which runs under 0S/8 in either
stand-glone or under the time-sharing executive. This test clearly demon-
strates that the humble PDP-8 is cavable of a iot more than many think. By

the ways even during the 12-terminal testss the NULL job ran at least 50% of
the time!

Bill aiso has available a multi-user 0S/8 time-sharing executive which allows
2 or 3 terminals each rumring 05/8 on a minimum hardware configuration of a
PDP-8/e» fs my or A with 20K memory (for 2 terminals) or 28K (for 3 terms),
one RKO5 disk drive and a DKB8-EA real time clock. System response is said to
be very good because all users are always core resident. Biil aisoc has in
the works a 2 terminal 0S/8 time-sharing executive which will regquire only
12K memory (with other hardware same as above). Interested parties may write
to: Biil Haygoods 3704 Ridgecrest Drives Salt Lake City, Utah 84118.



#22

!THIS IS A TECO MACRO TO PROCESS PAL8 SOURCE FILES
IT REMOVES TABS BETWEEN MNEMONICS AND LABELS WITHOUT
MISALIGNING THE COMMENT FIELD.

STORE IT AS

"CLEAN.TE"

IT REQUIRES STUART DOLES "B PATCH FOR END

OF FILE FLAG

133271035
5002/0011

1037
1332

“B=4095 FILE OPEN,=0 IF EOF SEEN

CALL IT WITH:

J BXZS$HKS@I EBS $-CGZSHXZ HK MZIS

-MUNG CLEAN,DEV:FILE.PA

ISTART! GUA “AMACRO CLEANUP IN PRCOGRESS

~a

<P 1%AS

J< S AND S -D I $ 4<0A-13"E L OTERMI1S~

OA-9"E 9IS L OTERMIS® C> !TERM1!>S

J< S AND I $ -D I $§ 2<0A-13"E L OTERM2S”

OA-9"E 9IS L OTERM2S”~ C> !TERM2I>$

J< S TAD S -D I $ 4<0A-13"E L OTERM3S”

OA-9"E 9IS L OTERM3S° C> !ITERM3I>S

J< S TAD 1 $ -D I $§ 2<0A-13"E L OTERM4S”’

OA-9"E 9IS L OTERM4S® C> ITERM4!>S

J< S IS2Z S -D I $§ 4<0A-13"E L OTERM5S”

OA-9™E 9IS L OTERMS5S$” C> !ITERM5!>S

J< S ISZ I $ -D I $ 2<0A-13"E L OTERM6S”

OR-9"E 9I< I OTERM6S” C> ITERM6!>S

J< S DCA $ -D I $§ 4<0A-13"E L OTERM7S$”

OA-9™E 9IS L OTERM7$° C> ITERM7!>$S

J< S DCA I $ -D I $§ 2<0A-13"E L OTERMSS”

OA-9"E 9IS L OTERM8S ® C> !TERM8!>S

J< S JMP $ -D I $§ 4<CA-13"E L OTERMY9S”

OA-9"E 9IS L OTERMY9S”° C> ITERMI9!>S

J< S JMP I $ -D I $§ 2<0A-13"E L OTERM10S~
OA-9"E 9IS I OTERM10S$° C> !TERM10!>S

J< S JMS $ -D I $ 4<0A-13"E L OTERMI11S§~°
0OA-9"E 9IS L OTERM11$° C> I!TERM11!>$

J< S JMS I $§ -D I $§ 2<0A-13"E L OTERM12S~
OA-9"E S9I$ L OTERM12S$° C> !TERM12!>$S

“B;> "APAGES EDITED “A QA=S

“"AJOB COMPLETE ASEXS

PAGE
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ITHIS IS A TECO MACRO TO ALIGN THE COMMENT
FIELDS IN A PAL8 SOURCE FILE.
STORE IT AS "ALIGN.TE”®
IT REQUIRES STUART DOLES "B PATCH FOR END
OF FILE FLAG 1332710635 1037

5002/0011 1332
~“B=4(095 FILE OPEN,=0 IF ECF SEEN

CALL IT WITH .MUNG ALIGN,DEV:FILE.PA !

“AMACRO ALIGNMENT IN PROGRESS

~ASJ HXZSHKS@I EBS S-CGZS$HXZ HK MZSYS
<J<!START! GUA OUB S/S OL

< 8<1%AS OA-47"E OSLASHS®~ OA-9"E COTABS  C>
-C !TAB! 8%B$ C 1UAS>

ISLASH! QA%BS CB-12"L OENDS~

$OQB-25"L 3<$IS$ 8%B>S’

<$SQB-~34"L OENDS® -D -8%B>

1END! L> P "B;> TACCMMENT ALIGNMENT COMPLETE
“A EXS$

Abstract of GT.PA, 0S/8 Handler for Tektronix 4006-1 Graphic Termiral
as Console Device

GT.PA is an 0S/8 handler for the Tektronix %4006-1 Graphic Display
Terminal in alphanumeric mode. It allows the terminal to input and
output as the console device (devicec codes 3 and 4), possibly replacing
a teletype in this capacity. The siandard 0S/8 features are available,
plus the added feature of stopping at the bottom of the screen during
output, allowing the operator to hit any key in order to erase and refill
the <ecreen with the next section of the text.

The handler was created by modifying the Digital KLBE.PA handler.
It occupies two pages.

Submitted to DECUS. fonald P. Learkin

The Rockefeller Univercity
1230 York Avenue
New York, N.Y. 10021
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Jim van Zee ) $22 FPAGE 14
Oept. of Chems — Unive Cct Wash.

In the beginning there was the PDPls, foilowed socr after ty the FDPY
and the PuPbd. Ana bLEC lookeg upon them and rezlisec they neecdea SUFTwnAKE.
So DEC said to Richara Merrill, 'Let there be a lancuage which 21l may speak
with only 5 minutes instruction' and behold: FGCCAL came into beinge.

From 1ts inceptions FGCAL (short for either FGrmula CAlculater or For—
nulating On-line Calculations in an Algebraic La2nguage) was enthusiastically
receivec by POP8 programmers. This language cfferec such ease of use, yet
had such power and flexibilitys that thousancs of peorple adopted and agsptec
1t to solve thesr problems. FLCAL provided a convenient starting pocint for
applications programs covering the range from machine tcol c¢ccntrol te hes-—
pital anatlytical instruments. Yet within a few years of its intrccuction
(roughly 196&)s ODEC appsrently lost all interest in *their® language.

The original FUCAL was wuritten primaridy for a 4K papertape installa-
ticny but was designea to aljow expansion to 6K and acaptation to a time-
sharing environment. Gne of the significant cesign features was the use of
the interrupt system sbhich not only izproved the apparent executicn speed
{since calculations proceeded in parallel with the cutput)s Lut openec the
door for many real—-time applications. Another blessing was an optional
overfay which increased the arithmetic precision to *10-digits® in place of
the more usual %6-cigit® floating—-point software. Thus FGCAL appealea tec a
wide range of users: laboratory personel (prominent among tne early users
of DEC computers) mwhc could adapt FLCAL to automate tecious measurements:
and educational groups who found the language easy te teachs very forgiving
in terms of syntax, ang at once both powerful znd g-ecise.

With the advent c¢f a full-blown operating system for the FDPE» however,
FOCAL more or dess officially disappeareds The new egphasis from Maynard
was on FUORTKAN (suppliea with PS/Es 0S/8) and BASIC (availabte for an acgi-
tional charge). These languagess of coursey hza been developec elsewhere
and were in widespread use on big machinesy anay [ am sure, were a necessary
part of a successtul marketing strategy. We ourselves incluced the avaiia—
bility of FGRTRAN as part of the bid specifications for our initial purchase
even though we were not at all certain of its usetulness for laboratory ag—
plicationss 1In the mid-seventies DEC continued developments on FCRIRAN and
bezan marketing 2 sophisticated FORTRAN-IV compibers leaving little ola 4K
papertape FLCAL far pehing.

But the users had not fcrgotten FGCAL. Fanys many people continued to
submit improuvements to DECUS and several expanced versions appeareda which
workead with poth user—developea monitor systems (such zs the RT meniter) ans
also with US/86s ©One of the most successful of these was written by 8Barry
Smith and Dave Schneicger at GMSI. Their 'PS/& FOCAL® wzs desicgned simpily as
an overlay tc the last DEC-relessed version (FCCAL ?'6G) and provicea 'device
indepencent 1/G* as well as automatic program loacing &znc library maintain-—
ence. Wwhen we purchased cur computer system we got FLCAL %€9 on a paper tape
and only somne months later discovered OMSI's version quite by accicent. Tne
point of this story is that if it had not been for an intense interest witnin
the user communitys FOCAL woulo surely by now have become 2 Ydead language!
since the original paper—tape version is certainly not on a par with the aa-
vanced foreyround/bacKkgrouncs field-independent, multi-overley structure of
FCRTRAN iV. The purpose of tnhis paper is to exzmine some of the strengths
of a user-developeo FCCAL» an outgrowth of PS/& FCCALs in comparison to the
DEC supportea tanguages currently availaovle to tne LS/0 programmer.
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The version of FUCAL under discussion has teen labeled 'L/w-FCOCAL® or
*U4F?' for shorte 1In its current form it represents the *end' cf approxi-
mately 5 years ot evolutions and while it began simply as a massive overlay
to FOCAL '69», it was eventualtly completely renritten (several times as a
matter of fact!) and now bears only a formsi resembliznce to the original
design. There are two chief characteristics of this versicn: the first is
to retain some of the fsimplemindecdness® of the original language. 8y this
I mean that no attempt has been made to transcend Fielc bouncaries or tc
implement fancy cate structures or create run—time overlays. What you see
is what you've got anc ycu car patch it to do your *thing' rethner easilye.

The second characteristic is to pack as many features as is humanly pos—
sibie into the smallest amocunt of core spsce. 8oth of these cltaracteristics
are rather st varience with current softwsre trencs. Firsts of course, tne
price of memeory is now SO0 low that a ido-it—-yourselfer?® can tave 32K for ap-
proximately 31K» while seconcly the cost of developing *core-tight? programs
tends to rise exponentiallys. Economics thus agictates the inefficient use of
core ang the efficient use ¢f human ressurces. The FGLCAL pregramaer, on the
cother hands *likes to get his moneyt®s worth® and often savors a clever tricr
{which aight take hours to invent) which saves a2 single line Iin a3 program. .
Wwill not attempt to justify tnis attitudes but merely observe its both in my-
self anc among many cther FOCAL prograamers throcughout the worlde. Perhaps it
is the innate ellegance of the language (8 quality shzared ty AFL} which amskes
us want to %write the whole program on one Jinet.

This desire for conciseness begins cur ccaparison: in FOCAL zt1 the dir—
ectives can ce abbreviated to a single letters, and expressions not reguirec
can simply be omittec. To considers for example the ccding requirec for a
simplie loops we have the following:

FCCAL BASIC FOGRTRAN
F I=1,2,100; FGR I=1 TO 100 STEP 2\ \MEXT I D0 969 I=1510052

Continuing this examples let us suppose that this loop calils a subroutine
in which case the FLCAL programmer would appenc a phrese such as 'D 2% after
the semicolony the bBASIC programmer would insert 'GUSUEB 200G' tetween the
slashes and FGRTRAN would require the statement ?956 CALL SUBRGUTINE TwWiG'.
Thus for this simpies yet common examples, FOCAL has an appealing simplicity.

Now this sort of thing can be viewed in aifferent Jights. First of all,
it is undcubtedly true that the *wordiness® of BASIC enc FCLKkTRAN improves
the %readibility® of the programe Indeeds FUCAL programs cften appear com—
pletely %dehydrated? and need to be *scaked for severa! hours?® in order to
make them intelligible. Thiss hovwevers is discreticnary on the part of the
programmers who may spell out all the commancgs If he wishes: FCGR I=15¢,100;
DO 2. This improves the prcgram legibility imaensely, yet is still more com—
pact than the olher two examplese BuUt cnce accustoames to the abbreviationss
conciseness is quite ‘a praectical advantage since sl programs must be typed—-
in a3 character at a2 time, and many of us are *i~finger pokers?!. The fact
that only the first letter cf the command matlters is zlisc often convenient,
At the grcuna level it minimises the consequences ot spelling errors: FELR
and FIR do the same thing! It also makes foreign lenguage versions easy to
constructs for examplesr FUK works as well in German as FOR does in Englisn.

This leads to the problem of program preparation in generales Certainly
one of the most appealiny features of FCCAL is the WMULLiFY comnmandes This al~
lows the programmer to rapicly make changes in zn existing program with most
of the power of the GS/86 EDITCR» tut without having tc load in an overtay (as
in BASIC)» or worse stills return to the moniter anc run an entirely separate
program (as you must when cveveloping FOGRTRAN frogramsye FCCAL is thus more
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highly integrated; it looks &t the probiem of prograam cevelopment for what it
ist the constant alternstion of *tyning and trying®'. Any programmer acCcom-—
plishes more when he (she) can take advantage of the ccmputer in the deveilop—
ment phase as well as in executing the final result., If there is only a sin—
gle feature which makes® FGCAL appealings it is surely that the programmer can
fix a mistake and —ixmediately— rerun the programe. Inaeeds he can cften just
selectively execute a few steps to see if the result is correct.

Since all the definec variabtes are availsgtie for inspection at any time
it is a simple matter to change some valuess fix up the program and continuee
How much grief is caused by not being able to *look back®! when *version it of
a FORTRAN or BASIC prcogram goes astray! The prograc must then be sltered to
include acgditional PRINT cor WRITE commands snc the entire process begun overe
This usually means creating a2 whole series of slightly different source fiijes
with all the implications this has for rapidiy using up even the largest of
mass—-storage devicesy ana of courses those of us with GECtapes or cassette
systems absoclutely cringe everytime we see the tape start to wind ocut tewara
the end! .

So FGCAL is simply more productive. This has been verified by st jeast
two large data-processing installfations: the Boceing corpany in Seattles and
the U.S. Coast Guard in Connecticut. Both instalistions have comparec u/n-
FOCAL ana FUORTRAN IV and found that the former has some distinct advantages.
Trues FGCAL programs sun slower since most impiementaticons of FOCAL have been
as interpreterse.* But! #ho cares? As icng &as the CPU is faster than the
fineprintery or more generaliyy» as long as any ocutput devices even 2 CRT
terminaly, is fasster than human comprehension of the output, the program run—
ning time becomes less important than the program develgpment time.

The key here is the nature of small computer. systemsy even those which
are primarily usea simply as 'number crunchers®. The typical FOP8 programmer
views his cemputer as just another 'tool-of-the-trade® and needs to be aple
toc program it quickly to run 3 slightly different experiments or analyze the
results, omitting the first and third runss, etc. Halfway through the program
he may suadenly want to see @ few more significant asgitss or need to change
the calibration routinz to include more pointse..s Rather than trying to ade-
sign an 'all-purpose® program which is compiled once and run focrevers FCCAL
users prefer a '"hands—on' approach in which soxe operations are executedg as
fdirect commands® while others can be developec into convenient subroutines
which can then be cslled directly or saved for use later one As 2 simple
illustrationsy if an experimenter would like to examine a few of the datz
points near a suspected ?glitch® he doesn®t neea to sit down and write cut
3 special program for this (FGRTRAN)» or save the program -he was running
so he can mrite 3 new one (BASIC)s he will simply type in something like:
'FOR I=10051G5;T1YPE FRA(])® where the *FRA®* function (File Rancdom Access)
is his means of reaaing any cdata point in the files If an anomcly i1s found
he can then repiace i1t with the average values or take scme octher course
of action - ggain all with direct commands or combinations of direct conm—
mands and short subroutines which he develops ss he needs theme.

¥hot I am expouncing heres of courses is the ola argument in favor of
tintaractive! proyraming anc the message is3 FCLAL has it and CS5/8-BASIC
and FORTRAN do not!

-— e ey ew we e ear e» @ W G e W e e

# Two notabie exceptions are close to home here in Banff: tirst Jim Gosling
(formerily with the University of Calgsry — where is he nowt¢?) ceveloped a
compiler for a 4K versior of ¥UCAL about 5 vears ago. And seconaly, Prof. Ae.
Se. French up at Ecmonton has 3lso completed a compiler and an interpreter fors
his BOSS operating system on a PDPile I will let nim-tel! that story when he
returns from his satbatical leave next year.,
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But there are other operational differencess little things perhapss» but
ones which tena to become annoying after a whife. For instance, the BASIC
editor offers no wWay to correct a program line short of re-typing the whole
things, anc likewise there is no simplie way to list just a few parts of your
program of to print the listing on anything tut the terminaf. Another
annoyiny feature about BASIC is the restriction on variable naress the fact
that onlty 1 or 2 character names are aflowedy with the requirement that the
second chnaracter FUST be a number. B8oth FORTRAN anag FGCAL ailow names of any
fengths although in FGCAL it is true that the first two characters must be
unique and names beginning the the letter 'F' are illegzals FEORTRAN has its
own naming restrictionsy howevers since variables teginning with the letters
*I-N' are treatec differently from others. 1This peculiarity can be removed
in FORTRAN iIVs but nevertheless the restricticns on the use of various gata
types in expressions has almays struck me as unfortunate. why, for example,
it the compiler s smart encugh to know that 'I[*X' (s a "mixed mode'! expres—
sions doesn®*t it just automatically float the quantity *I* and quietly go
about its business? A similiar comment applies to the necessity of writing
small integers such as %2®* in the form %2.0%, or even woerses as '2.,00:293¢ in
order to aveoid 'moce errors?,. Fortunately ootk FOCAL 2rnd BASIC (end FORTRAN
IV) use floatiag—point numbers throughout and thus avecic this nuisance.

Then there is the question of formatting. Both FURTRAN and FOCAL ofier
integers decimal end scientific formatss the choice ana the number of digit-
printed Deing up to the programmers while BASIC more or less makes up its cw
minds using 2 formatl which depends upon the magnituce of the data! It is im—
possibles for instances to print the number 1.234%5t-6 in BASIC to more than 3
significant figures: 0.,00000123 - a situation aany will finc intolerabdle. GCn
the otter hand» I find just as objectionable FCRTRANs idea that if the number
is too large for the spasce allowed the btest thing tc do is to - fifl the fiela
with stars! Compare these actions with FCCAL's concepts within a given fielc
specification 8 number will be cutput so as to preszrve 23s many significant
digits as possible., Thus if you specify 3 format o1 25.02 (the same as Fc.3
since FOCAL aoes not include the cecimal point or the sign ::r the separating
space in the fiela count) you will get the values %12.345%, '1234.5' or
'1.2345E+06' devencing upon the magnitude of the data. In FURTRAN only the
first value will be printed and you will have no idea at all about the other
values! Another minor annoyance is that both BASIC anc FORTRAN insist upon
putting the first significant figure to the right of the decimal goint in
tE—-type? outpute Thus you get *0.1CO00000E+09® rather than the stendara form
of '1.00040.E+08%, Cne of the small improvements in UWF in this regard is
the ability to specify a8 variaole precision scientific format with tne first
digit printec aheaa of the cecimal pointe.

Welly what about input? Inputting numbers from the kKeyboard in FORTRAN
II is frustrating since the only way to correct a typing mistake is to type
an illegal character anc then re—enter al} the values associated with that
particular READ command (generally this is unknownle The necessity of adner-
ing to specitic colurn positions when typing in numbters is alsc very awkward,
FOCAL» BASIC anc FGRTRAN IV a2l allow free-format input with the ability to
‘wipe-out' an incorrect number; the jatter twoc even allow individual cigits
to be corrected whereas FUCAL requires the entire number to te re-enterea., A
retated question involves the convenience of input prompting. In FULCAL one
may itdentify the gquantity being input in one of two ways: the commana *ASK
YDATAY VALUE® will print the word *DATA® and thken input the value of 'VALUE',
while the commanc YASK 2DATA?Y will again print the word *DATA' &nd alsoc rezg
in 3 value for that guantity. In both cases the prompting information 15 in-
ctuded naturally as part ot the input commancde This is also true in FUxXTrRAN
Il 5it in BASIC ana FORTRAN IV, on the other handy cne must use 3 separate
PRINT (or wk.TE) statement to supply the icdentification. BASLIC also has no
provision for vertical spscing aside from using a3 null FRINT commande,.
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Well» you may be thinkings when will he find something bad to say about
FOCAL? Let us consider the ability to handle strings. BASIC clearly wins
this comparison as it has a very powerful set of string functions while FGR-
TRAN sort of limps along wmith its 'A' format ancg UwF finishes last with its
FIN/FOUT character—at—a—time functionse. This is rather unfortunate sinces in
the 'real worldt*s string manipulation is probably more important to the user
than is arithmetic esbility. FOCAL (and FUGRTRAN) howevers were originally ae-—
veloped as algebraic tanguages and so far only one version has appeared (for
the PDPil) with extensive string functions«.* So if ycur problem is to scan a
parts inventory or to alphabetize 2 list of 506C stucent names) BASIC (or per-—
fiaps SNGBOGL:!) is the language to use.

Let us consider next subroutining facilities {in general) and the abil-
ity to t1ink to cther program segments. BASIC provides 2 GOSUB command for
calling %internal? subroutines (those which are written as part of the same
program wnich calls them) and the 'FNx*® facility for ceclaring user defined
functions. The GGSUB command permits multiple entry points (mhich is often
convenient) while the CHAIN command allows one program to link to another.

UWFs» Oof courses has the powerful '00' command for executing any line or
group of lines as an internal subroutine. *DG's may be combined to achieve
extremely compact codGings ie€s D0 45556' will call 3 subroutiness and con-
ditional calls via the *0ON' command are also possibles A 'RETURN! command is
usually optional since the range of the subroutine is automatically defined
by the call (either & group or a single fine), Thic allows the *subroutine®
to 2ctually be a part of the "main' programy but it dces preclude the use of
multiple entry points. UnF 2lso has *'FOCAL Stetement Functiont® (FSF) calls
which provide for passing arguments to the subroutine and returning with a
numerical result. Gn & larger scales the LIEBKARY GLSUB command permits cal-—
fing all (or part of) an existing program as a subroutines while the LIBRARY
RUN command permits chaining from one program to another.

FORTRAN howevers appears to have the most extensive sutbtroutine features.
Internally one is limitea to arithmetic statement functions (not available in
FORTRAN Ii)s» but externally (i.e. codec as a separate program) one can define
any sort of complex function or subprogram with its own set of local sysbolse.
Thus while FULCAL programs can be called as subroutinesy they must be written
to operate with tre same variables defined in the 'main? programe. FORTRAN
subroutiness on the other handy usually employ ‘dummy variables' which are
replacec by tne those specified in the actual functisn or subroutine calle
Since arguments may consist of array namess this is &n extremely powerful
facility which is simply ncot availabie in FOCAL or BASIC. FCRTRAN I can
also tink from one program segment to another via the CALL CHAIN commard
whereas FGRTKAN IV accomplishes the same thing through its muitilevei overlay
structure. In generaly, if the problem at hana requires the manipulation of
large data arrays or appears to need 32K when you only have 16, FCRTIRAN IV is
probably the most suitable language.

Another importani J4spect of a language is its extensiblity: how easy is
it to aod new functions or implement a special subroutine which must be coasc
in assemoly language? BASIC provides for up to 16 user functions which are
loaded as needed intc @ fixeo core area; 5 pages are avajlatie for such func—
tions, These functions are not permanently resident, howevers, hence they can
not be used to impienent any real—time operaticnse Ancther inconvenience i5
that the every program which wishes to use them must contain an appropriatly
ordered set of 'UULF' statements specifying the function name 2nd the number
of arguments assocCiated with ite There is no way {0 acd new commands: all
new features must be implemented as function c&lls (not always desirable)e.
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U/4-FOCAL has room for more than a dozen neuw functions anu perhaps icui
or five new commands. The routines to implement these would be lcaded =zt
fixed locations and woulac be permanent additions to the language - avaitlacle
to any program which wished to use theme Approximately 4 pages have been
reserved for such aaditions. Since such routines are aiways resicent they
may be used for real-time operations such as keeping track of elapsed times
monitoring a Schritt triggers etcs FCCAL in fascty» has a unigue facility for
performing a 'DO* call basea upon ‘the occurance of 3 hardware interrupt.

User routines can be implemented either as function calils —or- as commanrdse.
The latter is particularly convenient feor %control? gperafticns such as set~
ting relayss» initiating the clocks etce .

FORTRAN 1I offers by far the easiest method of implementing assembly
language functions. Routines written in SABR zcan be freely intermixed with
FORTRAN statements and can reference FGRTRAN variabies or call internal sub—
routines whenever necessary. Such routines can be compiled independentiy anc
then linxked together to build a highly modular program. Both *functions' ang
'subprograms® can be implemented in this way. The one cisadvantage in this
method is the cooe is all rejocatable and hence somewhat difficult to debug.

In principle it is possible to construct assemily-language routines
for FORTRAN 1V by writing them in RALF code anc then loading the resultant
binary along =ith all the other subroutines required by the main programs.
The main gifficuly with this venture seems to Le uncerstanaging the intri-
cacies of the Floating-point Processor when 2ll you hasve is 2 descripticn
of the instruction sete. 3Since the addressing nodes of the FPP are so com~
pletely different from those in the familiar world of 'TAD...DCA' ana since
in all liklihood your function will neeG to execute in PDP-8 mode (but may
be reloscted almost anywhere {inciuding right on top of an inaex register!)
part of the battle is simpiy learning about something news At the moment
it appears best to use FCRTRAN IV %as is' for number crunching rather than
trying to seriously wmodify it for other purpcsese.

What sort of gata types are available in these Janguages? Both BASIC
and FORTRAN 1V use @ 3-word floating point format with 23 bits of mantissa
and 11 pits of exponent (plus signs)e FORTRAN II uses 8 27-bit mantissa
with a 7-bit exponent which provides an extre digit of accuracy at the ex—
pense of a smaller range of magnitudes. U/W—-FCZAL uses a 4-~word floating
point format with 11 bits of exponent and 35 bits of mentissa. This trans-
lates to %10-gigit?' accuracy with a magnitude range of 1076l4. Single and
double precision integer array storage is also available via the FCOM/FBUF
functionse FORTKAN Ii also supports signed 12-bit integers while FORTRAN
IV offers both complex and double precision variables, The latter have 59
bits of mantisss — but are only available if you have the appropriate fjoat—~
ing point processor. Thus for most installationss U/ W-FOCAL offers the most
accurate math package availzable for a PDP8 processor. For those acquainted
with earjier versions of FOCAL, let me add that the internal functions are
now just as accurate as the basic arithmetic operationse.

Branch commands: BASIC has a *logical IF' which provides 3 single
branch based upon the truth of a postulated arithmetic retationship. This
Y1ooks?® convenients but gets 'messy'! in practice since one must frequently
test several gifferent possible relationshipse Thus to decide if A is <»
=y of > B requires the follicwing logict IF A<KB THEN 1GC\IF A=8 THEN 20C\.
In contrasts both FLCCAL and FCRTRAN have arithanetic IF tests which can
dispose of this question abruptiy: IF (A-B)1CG,2u0,30C. 1In FCCAL the IF
command is even more flexible: any statement number may be omittea to inai-
cate that the program is to continue with the next ccmmand., Thus one has
poth the simplicity of a "logical IF' with the power cf a complete tarith-
metic IFY commande To illustrates IF (N-1),1.1;IF (N-2),2.13IF (N-3)y3,.1.
This is a sieve with canly 'equality! causing a branche This particular ex-—
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ample woula be betier programed as a ®'Computeo GUTC'se This etement is 'not
available in BASIC but is available in both FLCAL and FLRTRAN. In FLUCAL one
Wwould write: JUMP (N} lels2e.1r3.1 which in FGRTRAN is: 6OTO (11521531)5N.
Anot er form of program transfer is “the !Assigned GUTC®*. Age2in this is not
availabie ¥in BASIC or in FCRTRAN II» but in FOKTRAN IV consists of a state~
ment sucn as: ASSIGN 101 TT JeoeoGOTL 4o In FLCAL this is easﬁ accomp!l ished

y using an arithmetaic expression as a statement number. Thus we could say:
SET J=1GCel « o «GGTIGC Jo Cbviously howevers the ability to use computea line
numbers in branch commanas is much more powertul than the anslogy with FOR-
TRAN tranches might incicate. The following fittie foops for instances will
call three cifferent subroutines: FOR I=13,15;00 I. This is eqguivalent to:
D0 13514s15. FOCAL 8isoc has a conditional subroutine calls, the 'CN' commana
mentioned eartiers This command functions like the arithmectic IF command,
but performs 2 subroutine c2ll to one of three possible routines depending
upon the sign of the expression: ON (A-B)1ls2y3. khen you consicer the state-
ments necessary to implement the same controil function in FCRTRAN or BASIC»
you can begin to appreciate the elegance of this language. '

A very important consiceration for any language running under the GCS/8
operating system is wmhat sort of file manipulation routines ere svailable.
BASIC provices for up to 4 concurrent files which can be either input or
output fiies. These files may be opened by the program using any sort of
user supplied names snad can pce declared to be either ASCII or binary filese.
There is a provision for %rewinding' a files ie.e. restarting from the begin-
nings but no provision for 'random access'. Any piogram I/0 except to or
from the Teletype must occur tnrough one of tnese files. There is no provi-
sion for specifying the anticipated size of an output tile.

U/k—FuCAL can have one output file and two input files. Gne of the in-
put files may be used for reaaing —or- writing binary deta. Thke other one
(and the output file) are can on!y be used with ASCII ceta. To 2lleviate the
lack of US/FOQ portss UWF has an optional intern:at Lineprinter handler sc that
the output file may be used for cemething else, There is a *rewind’ comnand
for the input filey ano an 'abort'! command for the output file which avoids
having to *close? a temporary file in case an erfror occurse All file names
may be specified at run time using a computeo file name and the *square brac-
ket* option is available to assist in optimizing file location. A novel zp-
proach to file names consists of specifying part of the name in the program
and enclosing a varianle numeric part in parentheses. Thus the commana 'YUPch
INPUT FILECI)!' may be used {(in a joop perhaps) to read any file froem *FILEO?
to *FILc99%,., It is 2lso possiple to specify an 0578 ~tlock number— in place
of the file names, This onfy works for INPUT filess, but may bte used to speea
program loaging and file searches on DECtapes. It has 21so proven to be a
valuable system tool, A specialdty availabie in UWF which is not offerec
elsewhere is the abitity to tist the directory of any device either in totos
or seiect:vdly (incluaing empties), It is also possiuvle to celete fites or
tu create 'aummy?! files of any lengthe These file management features are
very usefuls for examgple in recovering fiost! files or rep2iring bac airec—
tories. Finallys, the binary file provides true rancom access to any wora in
any block on an entire US/8 mass—storage device., Four data modes are avail-
able: signec of unsigned 12-bit integerss signed 24 bLit integers anc 4-worg
floating point numbers,

FORTKAN I1I proviages a single 0S/8 input anda output Files but also has
its own internal hanclers fcr the papertape rrader/punch anc the card reader,
lineprinter. A minor nujsance IS the need tc s¢tively specify the '2-page!
nandier option to the icager 1f you expect to use such 2 hancler. All tsle
and device names may be specified at run cime &slthough there is a minor dif-
ficulty with names whicn are not six chaijacters longe There is nc 'rewinu!
operation. The files contain only ASCII cata uniess you have 3 TCOU8 DE(tspe
contrellers» 1n which case you can read and write binary files with complete
random accesse A
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In FGRTRAN IV there are 9 logical units which way be assigned i1n any
number of wayse. Normally & of these logical units are essigned to internal
handlers ieaving S available for general—purpose G376 1/0. Up to 8 could be
used for this purpose however. File names must be specified via the Commancd
Decoder when jloading the program. They can —not— be specified by the program
jitselife This is distinct disaovantage since it means that it is not possiole
to automate file operations. Howevers there are many cifferent sorts of data
structures possible: formatted files (ASCII)s unformatted files (sequential
binaryl)ls anc direct access Tiles (random accCess binery files)e Both REWMND
and BACKSPACE operations are svailablie. .

Finally we will consider how these languages support various other de-
vices., BASIC has a support package available for the LAB8/e wkich proviaes
routines toc operate the clocksy drive the display and acquire data from vari-
ous A/D channels. The %new® EAE is also supported by the BASIC Run-time sys-
tems. FORTKRAN IV also offers support for all) the LAB8/e peripherals as well
as the PDPl2. It also supports the 8/e EAEy» but zgains not the earlier onee.
One other aevice which is supported quite well is the incremental plctters
both the olc anad the new models. Special subroutine calls are used to access
the plotter wmhich is not considered as one of the %regular' I/C devices.
FORTRAN II offers no support for devices other than those controlled by stan—
dard 0S/78 handliers.

U/w-F0CA.L offers support for an extremely wide range of opticonal harc-
ware. The LABB/e is fully supported as is the PDPl2. Cf special ncte for
both of these machines is the availability of 8 ¥scope overlay which permits
using the CRY.for program development as well &8s cisplaying graphical output,
The Tektronix graphics terminals are 3lso supported, as are all styles cof in-
crementa! plotters,s The plotter routines allow ooth plotting and annotations
treating the plotter as just another output device., Thus it is possible teo
list programs on the plotter in the same way that you would get 8 listing on
a lineprinters, or punch a paper tape. Both the old anc the new EAE harchare
is supported and althocugh not standards routines fos powerfail/auto-restart
have also been implemented.

Miscellaneous: All 4 tanguages offer doubie subscripting; BASIC uses
subscripts beginning with '0' while vGCAL and FGCRTRAN start from *1'. FOR-
TRAN IV has implied DO loops for transmitting array elementss FORTRAN II,
BASIC and rGCAL go not, FOCAL has a slightly cifferent set of arithmetic
priorities in that multiplication takes prececence over division ratner than
being of equal stature. ihis only affects expressions such as A/B*(C which is
A/(B*C) in FOCAL and (A/8)*C in all other languagese. UhFy BASIC» 8nd FOGRTRZN
IV all provigde a way to print the current system date; in adcitions UKF can
change it! The program name and the current date are ssved in the program
ftheader® line making it very easy to identify the version of program when it
is loaded. '

Implementation consicerations: BASIC anc FORTRAMN IV make good use of
memory since they are coged to ignore field boundartieses FUCAL anc FOKTRAN II
do not attempt to cross fields and are thus restricted to one field (maximum)
for the main programy using an 8sdditiona!l fieic for storing variatbles.s OBASIC
.Uyses overtays in order to fit all of the run-time syster into 8K and stiil
have some room for the programe This has sericus implications for operation
on a tape systems especially if you are not thoughtful apoout mixing [/0 ang
string functionss for examples since these resicge in cifferent overlays. The
BK version of UWF can only use l-page handlers and hass obviouslys some re-
strictions on the si1ze of the program and the number of variables. Not all
of the teatures mentioned apove are available in the BK versions Unlike
FORTRAN IV and BASIC» a separate versicn cf UWF is required ftor different
memory sizes. This is a result of optimizing the assembly for each config—
urations Al four languagyes will oocerate in the packgroune ader RTSH,
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In conclusion 1 hope I have presented a quicCk overview cf both U/n—FOCAL
and its contenders - GS/B-BASIC and FGRTRAN 1I/1IV - such that it appears that
UdF is» indeeadr a serious language fbr the PLF& prograzmmer» and one with very
pronounced agvantages for some applications. Kany people hzve participated
in tne Gevelcpment throughout the years. 1 would like to thank especially
Mr. Marquis wmoocs for his meny fruitful suggestionss Faul Giegentach for his
invaluacle assisztance with the manualy Jim Crapuchettes for his deep insight
intc the 'whys zna whereforst* of FOCALs Tom Kclntyre fcr supgplying me with a
decent eagitcr (SCRGLL) anc tre tatest copy of RUNCFF. The current version
wouid never have happened withcut the support of Ce Re Tamasi-ana the Hydaro-
graphic Service (Canadal). Closer to homes Dre. Ae Le Kniram hes been more
than patient through endless revisionss and lasts but foremosts a special
note of thanks to my family.
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Jim van Zee has written a2 well composed article comparing the various 0S/8
high level languages. (Well not all. COBOL, ALGOL and LISP are also in 0OS/¢8 -
Did you know that?)

I have =180 at various iimes tested most of the available OS/8 languages, but
the evolution at our installation hag been slightly different to that deseribed by
Jim. I shull try to give you my views on some of the points he raises.

Let me start with two general remarks.

1. I do not think it is quite fair to compare the end line of the evolution of
FOCAL as produced by the extremely good FOC AL users, like Jim himself,
with DEC standard products in the form of BASIC and FORTRAN. We must
in the comparison include user produced enhancements of these languages.

2. The main part of my discussion will focus on comparisons between FORTRAN
IV and FOCAL, these representing more or less the two extremes of the
different lines of program development.

Let me just give some short remarks on the other two relevant languages.

a) BASIC. I agree with most of the remarks Jim makes on BASIC. However,
for those who feel that the big drawback of 0S/8 BASIC is its editor, let me
just point out that there exists another BASIC usable under 0S/8 produced
by EDUCOMP Corporation, Hartford, USA. In this version the editor is an
integral part of the program and is much more powerful than the OS/8 BASIC
editor. There also exists an highly interactive BASIC compiler for lab usage
(Lab BASIC), an extension of 8K BASIC. I have a small patch making it usable
under O8/8 in 12K of core.

b) As to FORTRAN 11, I have almost forgotten it as an useful language. However,
two small remarks. There exists a subroutine in the DECUS Library which
makes it possible to do unformatted input to FORTRAN 1I with the same kind
of power that the FORTRAN IV input has and let us not forget that the FORTRAN
II is a very powerful language if you have a lot of integer manipulation to do in
your program. Any program which does floating and integer calculation with a
heavy slant towards the integer part, runs much faster in the FORTRAN II than
in any other language, due to the fact that the FORTRAN II is the only language
which uses real true PDP-8 integers to handle the integers with only PDP-8 code
to do integer arithmetic.

Now let us look at the specific points that Jim has brought up, specially then with reference
to FOCAL and FORTRAN IV.

As Jim starts to point out, FORTR AN 1V is really a language optimized to utilize all the
possible pow er of the PDP-8 system rather than utilizing the small system as well as
possible. I think a good deal of the differences between mine and Jim“s approach to the
languages lies here. Jim works in an university environment, where people do a lot of the
programming on a half hobby basis. It i8 not considered 'funny'’ if you spend a lot of time
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on getting a program in on a single line. I work on an industrial installation where

we want to get the maximum power out of our machine and where it is cheaper to pay for
machine hardware than for human resources. Normally, it is better to put in another
field of core in the machine than to spend a lot of time reducing the core requirements

of the program. Jim also mentions the CPU running times and his attitude is that in

most PDP-8 installations the CPU time is simply always so short that it i not worth
talking about in relation to the human times. This attitude is not quite true as you well
know. We have a fast PDP-8 with a FPP. Even in this machine we sometimes get
running times countable in half hours and hours. Maybe you then would say, so why

run them on the PDP-8? Well, the thing is that the PDP-8 is there, the time is available
so I run them on it. With the FPP and FORTRAN the program may take half an hour

to run in the PDP-8. If I went along to a large machine, at a computing center, it would
take at least a day before I had my answers, sol prefer to run it on the PDP-8. And even
in the true PDP-8 laboratory environment running time can become critical. If you do
laboratory work and have calculations including fourier transtoims, it is very easy to
get CPU times running into the minutes even with a FPP. And as reasonable speed
factors are setting FOCAL to 1, FORTRAN without FPP about 10 and FORTRAN with
FPP about 20* it i8 quite evident that these programs are very difficult to run in FOCAL.

The conciseness of FOCAL is a very neat point in many cases. If I want to write a small
program to tabulate the logarithms of a function between two given values, I would almost
certainly write it in FOCAL. It will only require a few lines of code maybe one single
statement to achieve it. In FORTRAN my amount of coding wouid be much larger. Eowever,
if I write a program this is two or three pages long in FOCAL with the conciseness that
FOCAL can give me, put it away for a month and then try to use it again, I have to, as
Jim so well puts it, soak the program for several hours before I can use it. In FORTRAN
this is not quite so true. A reasonably well written FORTRAN program is much easier
both for me and for somebody else to modify. It is not quite true that this can be solved
by writing the FOCAL program wordy because, as Jim knows as well as anyone of us,

the content of the FOCAL program is saved as it is, while the FORTRAN program is
compiled. Therefore, the FORTRAN program takes no more space to save if its variables
are given 5 letter names instead of one letter names or if it is heavily commented, while
a FOCAL program quickly runs cut of space if I do not try to conserve space by keeping
down the variable names and the amount of comments.

I certainly agree with Jim that the interactive programming feature of FOC AL is much
stronger than that of any other language. However, comparing to large installations, I
would say that OS/8 BASIC and FORTRAN are not interactive. The difficulty of running
back and forth between say TECO and FORTRAN in a disc based OS/8 system is not great.
Changing a line in a FORTRAN program and rerunning it is done in a matter of a few
seconds. This situation is of course quite different if the media is DEC tape in which

case running FORTRAN or BASIC becomes a very frustrating non-interactive process.
Again this shows what I said in the beginning. We in our case can find it easier to pay for
a disc than to pay for the time necessary to develope a required program in another
language.

Let us look at some of the nuisance points that Jim brings up.
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Firstly, FORTRAN has a format which is equivalent to FOCAL“s format, the G

format, in which I just define the number of digits I want and FORTRAN changes the
decimal point to fit 1ay requirement. Secondly, there is a definite usage of the

asterisc field (oh, I certainly agree that it is often irritating when a program has run
for quite some time, suddenly a field of asteriscs is prcduced as the only answer).

If you write a program which is to be run many times, it is very neat to have the program
put its output in nice vertical columns. In this case, it can be annoying when a column
suddenly is destroyed by the language deciding it needs a wider field for a digit than I
thought it would. Which of these two points is more difficult, I do not know. My approach
is to use the G format in FORTRAN, whenever I am unsure what the result will be.

The asteriscs in FORTRAN have another usage by the way. If I want to mark a field

with asteriscs, as it is extremely difficult in FORTRAN in this case to put an error

text in the field, something which FOCAL will allow me to do quite nicely.

As Jim also has remarked, the unformatted input reader routines in FORTRAN IV as
they are now, are very powerful, more powerful than those of FOCAL. With the DECUS
published patches, it is possible for the executing program to check if the input was
correct and reask for the input if there was a numerical error in it. This I do not think
is possible to do ¥ any of the other languages.

Jim seems to think that it is very difficult to add new routines to FORTRAN. When
talking about the subroutines, Jim forgets the most powerful feature of FORTRAN,

that of its standardization. It is possible to use many hundred subroutines available

from various sources in a FORTR AN program without any kina of reediting of the
subroutine. We have ¢.g. the SSP package of subroutines, many of which are very
useful. It is also possible to use many programs as such ag available from various
sources. We have implemented some of the BMD programs in a PDP-8 computer.

The approach to the usage of the agssembler subroutines shows how dependent this is

on a thorough knowledge of the system you are working with. 1 would say that one of the
reasons that I prefer FORTRAN 1V over the FOCAL and B/ ~IC languages is because

of the easy calling up of assembler subroutines. In the first place there are now ways

of calling PDP-8 routines without ever looking at the RALF assembler code. Such routines
are available in the DECUS Library written by Robert Phelps. However, I do not think

it is very difficult to learn and understand the FPP code. The difficulty of the same order
is that of learning the floating point package used by the interpreters and the code one
then has learnt is very much more powerful. Also to write tc a subroutine to do a specific
job in FPP code or in PDP-8 code means that I only have to write and compile this piece
of code, nothing else, and then load it up with the FORTRAN system. This is of course
the basis of the true subroutines used in FORTRAN and 1 find that it gives a very high
power to the combination of FORTRAN and assembler code. It is even quite easy to

link in a large PDP-8 code. We have an example of one such code which fills the whole

of field one and which is then linked up to FORTRAN routines for the number crunching.
The PDP-8 code existed long before the FORTRAN IV code and was simply relocated
from field zero and linked up with FORTR AN, a trick which would be very difficult to

do in the FOCAL atmosphere.
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As to the question of data formats, FOCAL comes out definitely first. One of the
cases where I turn to FOCAL is when I need an high precision calculation of such
format that FORTRAN IV cannot do it. However, I will soon be receiving a PDP-8A
with a FPP and with this hardware the power of the complex and double precision
variables in FORTRAN IV becomes available. This is an extremely powerful double
precision format, 59 bits of mantissa, and with the PDP-8A and FPP it will become
more and more used in the PDP-8 installations. I am not going to question Jim”s
point of the different features of the programming languages, branch, statements etc.
Jim”s points are well brought out and I quite agree with kim that when looking at that
kind of detail, FOCAL quite often comes out ahead.

The file manipulations of FORTRAN IV of course are the strongest of any of the high
level languages. In contrary to what Jim says, it is possible to call USR from the
program, It is possible to construct program names. We have programs running which
use the current date as set in the date word as a file name. Again we rely on the routines
constructed by Robert Phelps. But again I think it is unfair not to include this kind of
features in such a comparison when we are comparing against U/W-FOCAL. When it
comes to support of various devices, again I think FORTRAN has one of the easiest
ways of implementing such. In the first place, FORTRAN supports most of Lab 8
devices as standard (in some cases the standard support is that for PDP-12 device,
however, the DECUS routines are available for the PDP-8 devices). 1t also supports
the FPP12 which makes for an extremely fast number crunching, a system which is
unbeatable even by many PDP-11 installations. Adding new devices, either as standard
asynchronous calls or as interrupt driven or driven through the clock mechanism, is
not difficult ard is supported in the original program package.

In conclusion let me summarize my views. We are very grateful for people like Jim

for constructing extremely nowerful variants of FOCAL. Certainly carry on with this
work! Give us FOCAL variants that will handle as much as possible of the sophisticated
hardware appearing on the scene, that will utilize FOCAL~” g ability for the highly driven
interactive programming, where as you say Jim, I can sit down and type a few commands
to read the value from an AD converter and calculate the sine of that value. But let us
also be grateful to DEC for the construction of FORTRAN IV. A program which really
comes to its rights in large PDP-8 installations like ours where we find that the majority
of our programs require 16K of core and even then will run into 4,5 maybe 10 overlays.
Programs even with a FPP can run for several minutes, sometimes up in the half-hour
range. Using the fast disc devices compiling and loading of the programs, specially with
the support of the batch monitor, is not the slow and tedious process that it is on a DEC
tape system. Finally, just so that nobody will misunderstand me, let me say that I have
worked myself up from a 45 PDP-8 system with paper tape reader and punch up to the
system which I am now running, a disc based system with dual processors, one running
timesharing and one running a FPP. However, I shall come back later with a separate
story to give an idea of the installation.
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