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Most I/0 devices muet be assigned before they are uszed, This
avoids conflicis aince only ¢he program which has a given I/0
unit aesigned can use that unit, )

devices are operated with the ivk {op code T40000)
1ns%§3§t1§£? Ali such- deggces used by a prcgrémphre aZoassed 3
through a program-selectable number called & “C-list index®, The
low 6 bite of the ivk instruction are the C-1ist index of the
device Lo be operated, There are 2 few conventicns regarding the
indices asaigned to certain types of devices, For exzmple, the.
paper tapes reader ig typically opereted as device number 10, and
the punch 28 device 11, They could be 2ssigned -&s other numders
however, 211 devices operated by ivi(®s {except the typewrlters
are assigned with "mta” instructions, usuglly mta 306, The low 6
bits of the AC give the required C-1list index . and the rest of
the AC determines which I/0 device is deeired, Thus, the reader
is typically &ssigned with AC = 30010 and 1c operated with ivk
10, Indices must dbe betwesn O and 17 for most programs, It .is
possible %o increase the upper limit te 77 by running the
program in “PRL® mode,

Devices cannot be &ssigned unless the specified C-list index
is free, 1.2, no device of any kind aiready occupies that incex,
Hence, if <the resder 1s alreacdy assiingd 2t index 10, a
subsequent attempt to assign it at index 10 would fail, not only
becsuse index 10 iz occupled, but because the reader iz “busy®, -
(The fact tnat the preaent owner of the reader is &he same
progieam a8 the one trying tc &ssign it fgain makes no differ-
ence,

The mta instruction that assigns such =8 device will skip if
the assignment is successful, 1,8, the requested C=1ist index
was f{reze and the device wes &vailable (not assigned tc the seme
or another console.)

A1l devices pperated o the ivk instruction are dismissed
with the mta 204 (770272 instruction with the C-list index in
the low & bits of the AC, . .

The console typewriter is the one exception o the rule that
all devices operated by ivk instructions must be gasigned by a

mid instruction, When & user loga in, the typewriter for that
console is aubtomatically sssigned at index zeroc,

‘Ths W Register

Many IC devices that are interpreted by the supervisor
reguire that mere inforsmtion he supplied then will £it in the
AC and 10, Therefore, there is another register, cslled the “w¥
register, which exlsts inside the supervisor, A program can read
and wrile 1t8 W register with the following inatructions,

mt2 0  Copy & 1nto W
mta 4 Copy I into &
mia 2 Copy W into A

mta 3 Copy ¥ into 1



If an 1I/0 Gevice eperetion requires information in 211 three of
A, I, and W, the progiam will byplcally load the dabe fop U into
the AC; transmit 1t to W with & mta, lqa.d the data for the AC

and I0, and then execute the ivk,



Typerritars

The instructions for operating the typewriters are

Instruction Action

ivk 100 Type out €-bit character in Af1e-17j,

ivk 200 Type in 6-bit character to A{12-17), clearing A{0-14),
ivi 300 Type out 6-bit charactsr in I{i2-1T7},

ivk &00 Type in 6-bit character to 1{32-17), clearing 1{0-1i),
ivk 1300 Type oubt T~bit charectsr in A{11-17),

ivk 3500 Type in 7-bit character to A{11-17), clearing A{0-10),
1vk 4500 ‘Type out 7-bit chavacter in I{11-47),

1vk 4600 Type in 7-bit character to I{i1-17), clearing 1{0-10),

On  typeout, bits other than the ones noted are lgnored,

€=bit characters are the @neé used by the sctuval typeviriters,
Frograms coperating typewrlters in 6-bit mode must explicitiy
handle upshift (?&% and downahift (72) cherecters,

In 7T=-bif{ mode, the timesharing supervisor handlees case shifts
automatically, The "100" bits (bit 11) of a character is on 5if
the chapacgter 1lg in upper case,

See the appendix to the assembler meuws (PDP=-%%5} for a 1ist of
character codes,

All type-out instructions wait wuntil the typewriter is read
9 accept” them, 1.€. th% supervisor hanﬁlgg the neceasar%

gynehronizatlon., Type-in instructions wait wntil & key i3
atruck, .

There are some other typewriter operstions, used only in
mmiltiple sphere applications, whicn are described in part 5 eof
Lhe instruction manual, _



- Paper Tape Reader

The FDP-1 has 2 photoelectric paper tape reader capable of -
reading 320 or 640 lines per second, as selected by & togzle
switch on the left side of the reader rack (bay 11), Eight-hole
: tgpe is normelly used, although five and seven hole tape may

also be read, .

The reader operates in one of two wmodes, alpha and binmary,
The mode 1s declded 2t the time the reader 1s assigned and
cannol be changed except by dismissing enc eassigning it agein,

The reeder is assigned with tth%nstruction mta 306 (779%76)
with AC = 300NN for alpha mode &nd 3ULINN for binary mode, This.
imstruction will skip iIf the assignment is succeseful, In either
mede the reader is operated with the instruction ivik NN
(7H00NN)}, NN is often chosen as 20,

Alphe mode

One line of tape ls read and placed in the AC, Channel 1, (the
end channei on the edge of the tape cleser to the feedholes is
read 1into bit 17, channel 2 into bit i6, etc, for the number of
channels oa the tape, A{C-9) 1s cleared, If the reader 18 out of
taps,; ¢the ivk does not skip, Otherwise the ivk will gkip after
the data hes been read, ,

Binary mode

Three lines of tape are read, Channel 8 must 2lwaye appear
punchedy if not, The line 1s ignored, Chennel 7 is a ways
igaored,  Chammels six through one of the first line are placed
in A{0-5), A(6-44) is filled from the second line of tepe, ond
4{12-17) from the third, If the reader is cut of tape, the 4ivk
geea nag skip, Qtherwige ¢ohe lwvk will skip after the data has

e2en read,

The system will do & certaln amount of buffering of the
input, Thus, if & program reads one line of tape, the supervisor

will reed ngny additional lines, which it will transmit to the
program when subseqguent ivk'as arve executed, If the tape is
removed from Che resder and replzaced by ancther tape, the resulg
my not be what 1is desired, The superviser’s puffer ca&n be

clezred bty relz2asing the reader and re-assigning it, '
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Light Fen

The light pen 1s designed to be used with the (RY displey, A
rrogram utilizing the light pen cAn give the user the 2bility to
mke cholcea by pointing at the display, For exsmple, & ~CRY
editor program could let the user point the licht pen at the
displayed text to specify the cheracter or line to be edited,

About 39 microseconds after the last dpy {or dpy-1i) instruc-
tion has occurred, & Bcope completion pulse intéirogates the
light pen, If 1t 1s seeing light 2t that time, program flag 3 is
set, By c¢learing flag 3, displaying & point, waiting the
requisite %0 microseconds and then checking flag 3, 2 program
can determine whether the iight pen saw 1light, Note thet the
light does not heve to come from the sgcope face, A threshold
control for the light pen sensitivity is located on the bottom
of the scope tube cabinet,

If & program uses dpy %natruetimns {that is, the  io%
inatruction with the i-bit on}, flag 3 will be set, if 1t is
going to.be, when the Opy completes, If a progzrem uses dpy-i
instructions, there must be 8% least.ﬁo mlcroseconds between the
dpy-1-end the time that flag 3 is checked,

e oubroutines for tracking the 1light pen can be found on the
filecase" tape, ; _
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whe FDTel has four wmicrobars [DHECiare) transpoiis.

HARKING - HMos3t wmlcroiane operalicons &re graeuisd Iy {hs
¥lerotaps Fil& System {szez2 xguwo PD“anEV nd  wost tapes lave
data storsd on Shem in a {oraat Yown o the File Systen.
Programners that use miorotarzes direstly shcuwld be erceséxng}y
"“reful, since wrwaing on  bapes can destroy  Liles o sven the
tape dirsctory, Seiatoh tapes exist, have appropriate  labels
affixed, and ars previded for those who would Yike to test hheiy

tape prozyams,

eonle wighing whelr own w%cretapeﬂ foy  wse on  Ghe DY
shovdd” purchage thom UHPCHATTED from DREC or anothey vendo? A
specizld fape mErKing  program is  usad fo forualb tue tepe indo

13,02 iaatai; bipos nhwmcrﬂd 0 through 1404, ea¢h of which
conbeins B00  {octal) 18.-bit woprds, These 2 pe sarkiags are
compatible with the DEC stasderd wsekings f{or the FDP=i, 4, 6;

Ts 95 40 2ng 45,

'J 4‘“1:3

Thave 2re fow major stebss of & Yape drive., The first sitate
is OFF, When & tupe i in This sbate, the mobors =2re neb
orerasing and iap:s vy e mournted or diswmownted. State two is
ganvel wmede, In this ﬁsﬁe ke deive is under evugwtai control
and fepe nay  De wound fOrward or in  veverss by  the ”fwd” o

rev”  bubtons res@ec’iaaﬂJ Toe tairﬁ sta*e ig aubtoratic mode,
witich will light the lighi abovse ﬁhe sofrmm switch, In this
stase ihe ﬁ“ﬂe is wnob moving mubl way & any time bag FLD weving u}

' & i, Wribte permlit ﬁ ¥ he wuned Gﬁ by  pusaly

toh to wirige p@&iti@n for 2 wome N”g whiileh w11+

ave the swiich Yo surn on. I wrlte pevindt  is

cere will net 81low  the tape to be wriltten on,

ag eperztlcngs o segur, State four is when Lhe

fely spiﬁning the tape, auwring which ims none

Lrole will have any =ifect.
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