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DECIMAL TO OCTAL CONVERSION CHART

0-2 3-5 6-8 9-11 12-14 15-17
000000.000000.000000.000000.000000.000000.000000.000000
32768. 4096. 512. 64. 8. I .125 .015625
65536. 8192. 1024. 128. 16. 2 .250 .031250
98304. 12288. 1536. 192. 24. 3 .375 .046875
131072. 16384. 2048. 256. 32. .500 .062500
163840. 20480. 2560. 320. 40. .625.078125
196608. 24576. 3072. 384. 48. .750 .093750
229376. 28672. 3584. 448. 56. .875 .109375

.5 .0625 .0078125

.25 .03125 .00390625

.125 .015625 .001953125

IIIEL\I)ECIMAL TO DECIMAL
0 0 0 0
4096 256 16
8192 512 32
12.288 768 48
16.384 1024 64
20.480 1280 80
24.576 1536 96
28.672 1792 112
32.768 2048 128
36.864 2304 144

A 40.960 2560 160 10
B 45.056 2816 176 II
C 49.152 3072 192 12
0 53.248 3328 208 13
E 57.344 3584 224 14
F 61.440 3840 240 15
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INSTALLATION NOTES
/Single pbase power

1000
KVA x ---- ,. AMPS approx KVA x 8.3

VOLTS

ITbree pbase power
1000

KVA x ------------ • AMPS approx KVA x 2.6
1,73 x VOLTS

KVA x ,8 • Kilowatts
Tons (of atr conditioning) x 12,000 • British Thermal Units
K~ x 3,413 • BTU
KWx .284 • Tons of air conditioning

'Y' is preferred type of xfrmr
Voltage < iv between neutral and ground
Resistance) lk ohm between neutrel and ground
Temperature 65 to 75 degrees F
Humldl ty 50 to 65 II

I lJIIIT AIO'S TONS AC
270 PCU 40 1.4-2,4
1600 CPU 10 0,75
432-1 B 0,7
432-2 11 0,7
564R 3,1 0,25
FRBO Recorder 20 0,25
POP9L CPU 30 0,6
PEC Tape Deck 20 0,1

WIRE CURRENT ~IRE
00 110-130 B
0 90-110 10
2 70-90 12
4 50-70 14
6 40-50 16

POWER WEIGHT

1.1KW 650
2,IKW 1600
0,3KW 200

CURRENT
30-40
20-30
10-20
5-10
3-5
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GENERAL ELECTRONICS
ICHIP EqUIVALENCE CHART

SG83 (- MC476P
MC3001 • 741108
MC3005 - 141110

8281 (- SN74197
MC3002 - 741102
MC3006 % 741111

SG80 (- MC476P
MC3000 % 741100
MC3004 • 741101
MC3008 = 741104
MC3009 = 741105
MC3018 % 741162
MC3030 • 711160
MC3033 • 74H54
MC3061 • 7411108

MC3010 - 741120
MC3021 - 74S86
MC3031 - 74"52
MC3034 • 74"55

MC3011 • 74"21
MC3023 - 74"51
MC3032 % 74"53
MC3060 • 74"74

198407-1 (- SN7400
198407-2 c- SN7410
198407 -3 (- SN7420
198407-4 (- SN7430
198407-5 <- SN7440
198407-6 <- SN7450
198407-7 <- 5N7460
198407-8 <- SN7438
198406-2 c- SN7472
198408-1 (- 93407
198415-1 c - SN7474

IMIL Spec Res tater nueberIng
RCwwGF'xxmt

'" Resistor
'" Compost tion

ww •• Wattage
05-.125wt 07-.25wt
20-.500w! 32-1. OW!
42·2. OWL

xxm • Twosignificant digits &: multiplier .
• Tolerance J - 510 K -101

,··················NOTES······························ .
MC2010 is high fanout 2010
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ITRACK USAGE TABLE

DISK FORMATS
PH 0-37 Image of cu rent program
MH 1350-1377

FH 40-77 Image of c
MH 1100-1457

FHlD
FH2D
MH

1754
3736
1460

Master dir tory

FUIO 1755-73 User direc or tes
FH2D 3737-3774
MH 1361-1516

FUIO 1714 Track usage table
FH2D 3775
MH 1517-1524

FUID
FH2D
MH

1775 Message of the day
3776
0

1776 Tape names for OIR
3777
1

1777 Bootstrap
14

FHID
FH2D
Mil

FH
MH

W=OEBUG swapping blocks x-vnocateo
--Avat lub le M"'Master directory
O=User directory T=Track Usage Table
u-unused ",.Message
N:T8pe names for each direct. a-uoct.st.rap

•••.•.•••••.•. fOISC DUPIPFORMATON TAPE··············
HEADER: 400 OCTALWORDS

o DlRNAME3CHR-WD(ASCII -40)
1-4 FILE NAME
5 0-556,1-800

-1-9TK ,CORE OMP TMS 'l'WOS COMPLEMENT
-2=9TK,~ORMAL i'MS Th'OS COMPLE'.!"IENT

6-270 DATE (8 bit ASCll) 1 chr-vd
271-377 Bootstrap (Search R BIN)

DATA: 400 OCTALWDS(BLKD1-8)
o Conta ins BLK SER#(0 for last).

Sign bit is flag for cksumerror.
1-377 Data direct from disc
400 unused

Symbol tc files conte tn 2 chrs-wd.
8 bit ASCII right justified in each 0.5 word.
End chr:141 OCTAL

I15 SYS-Ol



MAG TAPE DISPLAYER (111-123) M

rcr r New line, cancels param
ell K Ki 11 t t.y input buffer
ell S Stop printing
ell 0 Enter debug (RETURNSXto resume)

.,. ••••••• t •• tt ••••• 'POSITIONING'"
n# Select drive n
L Rewind
m.nR Read nth record of mth file

Reread current record
I,/R Readslast rec of last file
IR Readslast rec of cur'r. file
-nR Reads nth fee previous
-R Reads previous record
nW Display starts @I nth 'Word

····..··..············DISPLAy·······
nnne
nW
S
nS
nnn­
nnn<

Compact n word groups
Display starts @I nth word
Display starting at next port of record
Skip 8(n-l) words
Search for 8 word equal to nnn
Search for a vord less than to nnn •

nnn> Search for a word greater than to nnn
nnnN Search for •••ord not equal to nnn

•••••••••••.•• ttt ••••••• ••···MODE.c:;····
Space Changedisplay back to commands
S,U Signed and Unsigned
Z,X Suppress. print zeroes
0,0 Decimal. octal
P,Q Page, Line
M,T Monitor. TTY

D F,
DECIMAL,OCTAL,HEX,EBCDIC,BCD

2B - 5B - 8B - 9B
200 556 800 91'1(

nR mF 4000 w? BIN odd
BCD even

+ before ~w" says buffer too small
? after ~w~ says parity error

BUFFER SIZE
4000(8) - 2048(10) 18 BIT WORDS
6144( 10) CHARACTERS
swO Request unit address
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DISK DEBUG (III-126D) (1 of 2)

LINK ACCUMULATOR MQ REG Jtl
I •••••• mqmqmq jjjjjj

SK Kill symbols
SSZ Zero memory
SSK SK & nz
8<$$Z Zero memory above "0"
8<bSSZ Zero from "8" to "b"

IPROGRAII LOADING
Clears

SS Doesn't clear
nsmeSL Loads wi th symbols
nameSJ No symbols. starts 8+ "r
nemeSG No symbols, starts 8+ "J+l"
nameSS Symbol'Sonly
nameSH Load SYMBOLS," paper Tape DEBUG(DDD)
nsmeaT Compare program" BINARY fi Ie
nameSSDDelete BINARY program
nsmeSF Save core 8S program

, •••••••• "'" FUIICTIONS •• ••• •••• ••••••••
ISWITCHES

@ Display on-off
ctlQ Octal-Symbolic
ct is Scroll down (5w15 on old)
ctlU Scroll up (5w14 on old)
ctlT ITY buffer on-off

Printer on-off

IFUllCTIONS
ctlL Erase TrY buffer
ct ln Open 1st 1ine below display
etlH Open 1st 1ine above display
etlC Center the open cell on display
ctlV Put opencell at top of display
ctly Continue search
$I On search wi 11 stop @ next one
.S8 Reverse breakpoint
ctlO Reverse TAB(ctlI)
OSR Display leading zeroes
ISR Suppress leading zeroes
a<bSY Type from 8 to b on the 'ITY
sopen Use fu 11 15 hi ts for address

us SYS-03



DISK DEBUG (111-1260) (2 of 2)
$S Symbolic
se constant
IR Relative
$0 Octal
nSR Set base to -n- (n is oct.e t j
n. n-nec imel
$W Word search
SN Not-word search
SA Address search
SE Effective address search
su unseve cepe (Punch)
SX Execute instruction
SA Accumulator
SL Link
$Q MQ
SF Symbol table
SJ star t oddress
SJ'+l Return address
$('1 Search mask
SM+1 Lower 11m! t
Sf1+2 Upper 1imi l
SB Breakpoint
SP Proceed after breakpoint

Current address
Last value typed
Start (LOcation J)
Return (J+l)

S, Give curren tBg "a"
&<5> Give "8~ tag "s"

Equals current mode
Equal S OPPOSite reode
Plus
Minus
Times
Divide
Or
Opencurrent ecde
Open oppost te mode

(cr ) Close
(If) Open next
+ Open previous
) Open addressed
TAB Newsequencedaddressed
( Open patch mode

1"········ •.··············ItEGISTERS
SA Accumu18 tor
SL Link
$Q MQ
SF' Bottom of symbol table
$J Single quote star t
SJ+l Double quote start
SJ+2 Contents of ~SC~
SJt3 Exlevel mode statue
SM Mask for searches
S11+1 Lower search limit
$11+2 Upper search 1imit
11 value of last cuent ty typed
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DISK AUDIT (111-148) F
···········/DIllCTOn1«)1)1······························
(cr )
lRESlURE(Cr)
IT(cri
ICL£AN(cr)

lZEROe88(cr)•t.N(cr)
sutcr )
I~( Cr)_( If}
IlTT(cr)
SSeaBeS( cr )

lSaaaa(cr)

IKlLL(cr)

Goes to I lie lDOde
Restores all previous deletions
Types eonn.or display
I Deletes all "L1STEII"
2 All directories with no entries
3 All "BINARY"Illes that have a logical f11e
4 All "TEl'tP"Ille
Zero block aaa
Enter-exit complete dlsplay
Sw1Lch to file ecde in directory n (SYS Is '1)
Display Track Usage Table
Store syatea Jless8ge
Type Track Usage T,able
Shows contents In binary 64 words displayed
, Goes to next 64 words.

Shows contents of block chained
Space Shows contents of next block
A Shows contents of next avei I block block *

, chain word
Returns to die mode
Sho••s nat consec blk
Shows prey consec b 1k
Silovs back-chain blk
Types octal" of blk shown

Shows contents of block 8888 in syebo I tc rore
uses N. soace and A like -'SB-
Wipes entire disc except for SYSdirectory

(cr )

........ ····/FILEI«)DI···················· .
Restores all previous deletions
Deletes all files
TYpe ecnt toe
1 Deletes all -LISTER-
2 All directories .•lth no entries
3 All "BINARY-Illes that have 0 logical file
4 All .TEI1P" Ille

• Enter-exit complete display
namelD(cr) Delete Ii Ie
namc'B(cr) Delete binary fl Ie
nameiEn8llle(cr)2 Change CrOCI neee l to rume2
neeeastcr j Shows contents of block in symbolic forlD

N Shows contents of block chained

lRESlURE( cr )
IDE1EI'E( cr)
IT(cr)
ICL£AN(cr)

Space Shows contents of next block
A Shows contents of next avail block block'

• chain word
Shows contents in blnery 64 words displayed
, Goes to' next 64 words.
N Shows contents of block chained
Space Shows contents oC next block
A Shows contents of next avai 1 block block ,.

• chain eord
NUIe.aaaa(cr) Nares block eeee ••ith the Jl8IIe in current directory
:nnnn(cr) Trens la te typeoul

nuelSB(Cr)

114 09 ~X ON PERTCE
············/MOTES······································
IUSILS2I OS£l1N1t. JIIP UGIN+3
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DMAINT COMMMAND SUMMARY
FII. c.-nd.:
r.-nd (spece) INPl/T·>OUTPl/T

'COPY' COpyInput flle(o) to output
'D£U:n:' Delete r net s i (Input only)
'PI)VE' Copy, then delete Input

eccoect isf with R£"tAKE If possible
'AUDIT' lolst fll es, length In blocks (Input only)

if no arglilenu. list directory nues
'BCOPY', '1IOIl.£TE', 'IWlVE', 'BAUOIT'

Salle as above. except 2nd 'WOrdof
file nues aasused 'BINARY'

'INP\TT' Get operator COIII4ndSfrl» disk file
'IIELI" Get Ihls dlsploy

File Speclflcolion:
IrsNIOIR:fllDW1E

fSN r1le structure na.e
OIR DIRectory rlA&Ie
fll.ENAIIE Disk file naaoe

","

"1--.-
ei i-r
cLI-U
cU-O
[1oj fO

Special charecters:
Separates input {rOIl output
Dt rec t Icn of process (generated by typing ._.)
Exception lnput file or directory follows
!';ore t nput fa 110.•.s
(carriage return) end of COIIIIIand
Ne'W ·INPtrr·~l1T· for sue coaaand follows
wild card tile nure word (6 char)
Wild card file na.e character
Argu.enl( s) JrOll previous file CtaMnd
Display list of file structures
Retype CQCrIMndentered so far
AUDIT, use output arguzaent of last coamand
RUa-otn' a 11 of COCIIMndSO far

POtU t II n9 cceeercs:
'WIPE' Wipe end re(oru.l f t Ie structure

(syntax as In disk reload progr8ll)
'REFRESH' eeroreet and rebuild '1VI' without wiping

(syntax as in 'WIPE')
'ZERO' IFSNI.N Zero out block N of IfSNI
'IT' Type contents of display buffer
"CLEAN Delete any directories with no flies
'X' Type or display ftle nues processed
'Z' Do not type or display fLle neees processed

F.xallples:
copy ISYSISYIt:111109,SVN:-II 1117·'1 PIXI

COpySYIt:111109,and all of SVN;except 111117
f''''' ISYSI to IfIll

COpy 1OIRI-SYS;-SYIt;111109·'1Olf ISYIt;
Copy III of [OlRI, except directory SYS; and file
SYIt;1l1l09, rroe 10lRI to IDlfl, directory SYIt:

AUDITPIlO;
Audit the fi1DG directory only

Note: -I" Isashlftland"," ta e shift M
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ALL(cr)
Bfff(er)
Ddddt c r )
Ilddl,dd2(er)
E

Ffff(er)
rrrr. fff(er)
1
Kfffler)
Lfffler)
N

R
T

WlPE

TAPE DUMP RELOAD (111-139) R

Dumpcomplete tape to Disc
Sameas Ffff BINARY(cr)
Load "ddd onto disk (re-name if desired)
LOadddd onto disk (re-name if desired)
Search f~or descrtptcr recordr date )
Change tape position to read that f1 Ie next
Search tape for fj Ie "Eff" & load on disk
Search & replace & copy
Index tape (display on moni tor )
Delete specific file from disc
LOadbinary file into core
Initialize new tape
Punch a bootstrap
Rewind the tape
Index tape (display on 'ITY)
Type successful copies to disc during ALL & D
Kill X corrmand
Type index of tape
Clean disk (except svappmq blocks)
MakenewTRACKUSAGETABLE
MakenewMaster directory with ~SYS".
Makenew Bootstrap
Back 1 file
Forward 1 file
Go to OO91n1n9 of cur ret fi Ie s type
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ALL(cr)
B
C
Oddd
Oddl<dd2
OddI ,dd2
E
Ffff
Fffl<ff2
Hfff
Kfff
LN(cr)
N
PHf

QHf

Sn
T
V
WEOT

DISK DUMPER (111-138) S

Rewind &: dumpentire disc to tape
Backs over 1 file &: type name
Go to next "DATEENTRY"&: use i1 for a response to "DATE?"
Dumpspecified directory
Same on l y change name to dd2
Dumpdirectories "ddl" 8. "dd2"
Position tape to end of previous dump
Copy file "rlf" to tape
Replace + dump.
Card to tape (see P)
Card to tape ver ify
Numberof cards treated 8S page
Initiate date request
COpy Paper Tape to Mag Tape.
If file not btnery.fype C-S:
C••COntinuewith next tape, s-stop
Same 8S P but force BINARY
Rewind the tape
Set tape blocking factor "n"(1 to 8)
Type index of tape
verifies Paper Tape file
Write filemark to tape
Type file names in "0" & "ALL"
Suppres type file names in "0" & "ALL"
Index tape

I15 SYS-08



FR80 TEXT EDITOR
ACO nus 'ITY
I Total. of 11••• t. _fler.

Last line.
Enter character .ode

nR Readnllnes .
•. nX Read next _ lines. insert

after 1tne n.
Enter text IIOde, append.

nt Insert before I tne n.
•. ne Change lines. lhru n.
•. nD Delete ltnes • lhru n.
• .nt Ltst(prlnt) lines _ thru n.
K Kill burrer.
nALT I10vepointer down n I toes.
nU I10vepointer up n unes.
Q Unca..ented print.
nSP In character lIIOdeIIOve righl.
RO A)Character--backspece.

BlEndS lIIOde.
C)Rubsout characters.

nJ Open IIne n at 2nd lab. enter text
eode for cceeent inserlion.

V-tV TUrn on-turn off 11ne nUliberlng
" Suing search .
•. nP Punch lines _ thru n.
S Leader.for. feed. trailer.
nf Punch n 1tnes blank tape,
o Punch I poge(P.S.K)
N Punch' read next pege(O.R).
T Tape duplication.
nW Wrtte n pe,ges(K.,R,W.1 each page)
nH SMIe 8S WwIth line nUllbertng.
·0 In char lIOde goes to overwrite -xie .

.'

.•.~". ,.,••." n.,..



COMPOSE TEXT EDITOR (111-180) (1 of 3
Text ecde 15 used to enter the ee tn body of text
Carralge Return creates new line, ci u, fie"'· page
ct 14 Load I chain to A BISAR"(FOR."tS DESIG~ or ASSE'lBLER)
cr ra Load' chain to 6 BI~ARYI~EI
cliO Load DISK OEBl'G
CI IE Load , chain to E BI~AR\"IEDITORI
··········!'to:\"ITOR DISPLAYCO!'ttA.\'DS
AJ.T Change Ihe display fra. line 10 page !lOde.
n: Display "n" lines at II t I~
etlX trcreese-s roc char size
ct IZ Decrease-slop char size
ct tc Center dlspl at cur-r line
ct IG Cursor to l s t below screen
c t Iu Cursor to 1st above screen.
• On-off special display chars
•••••••••• ~;-J:<G 11lECl'RSORS
rSP Cursor dcvn "r " lines (page) cursor rt "r " chars 11toe)
rRO Cursor up "r " lines (page) cursor left "r " chers r t tne i
n.\j Output curr pg.lK>ve -n- pages fwd or bk~ for neg n
n. Cursor to line n of buffer
nP Position at P9 n
rG :'tJve down r lines' srch 1st line of a group t ro cr.sp.tab
eH ~ve up r t rnes , srcn last line of a group
•• •••••••• CO:"l"tA-"DS D-TER TEXT ~E: (FR"'t PG :'1OOE
fA Insrt ne•• line blw r. enter text
rl lnsrt new above r. enter text eode
rC Delete curr line thru r. enter text Mde
··········C{\'DS E:\T£.R....c;TEXT :100£. FR."! LDiE. -ooe.
'rA -ove r t r chers.enter text DIOdeto rt of that chr
r l ~\'e rt r char-s enter text mode. to left of that chr
rC(cr) Delete curr char thru chr r . enter chr text lIOde:

So parem delete curr chr .ent er che text eode
··········l~EIntERDISPLAY :"tOOE:
o overvr ire mode
rE Change case of cure chr if letter
•• ········SPECIAJ. CHRSI~ 1l:.XT'()()ES:
(If) Exit text.chr rear.cvrvr IIIOdeto cOIIIUncllIIOde
(cr ) rextecnr eodesrent er cr to text bur ovr .•'n aode: exl t to cmnd nil:
Ct IL Enter for. feed cnr in bufr: .ust be ent erd as 1st chr of line.
Rl'B Text llOde:delete last chr enterd cnr text eode

S8IIe ovr••rt ecoe: eove box 1 chr left
c t IR Delete 1111chrs enterd on curr line
u.r on-err lower case
c t IC Center dlspl. re.aln text mode
•• ········ALTER TEXT:
rK(cr) Delete curr line t nru line r
Jt c r ) Kill CUtt text buft.reed next pege
rO(cn Delete curr cht thru chr t
n\o'(cr ) Enter cnr t eXI IIOde insert chr code acta I n in buff.

Enter in .:Ide
rS(cr) OUtput cure line thru line r
nR(Cr) COp)'n lines frOll beg next pg Insert btv-ebv cure line neg-pos I
(sft .ct IL) Output fOnl feed



OSE TEXT EDITOR (111-180) (2 of 3) E
•• t ••••••• 'COf1.'1fl(1' CHARACTER CQ.'V1ANDS
rU Delete COGII chr frll beg line r
rX Insert Cllmlchr at beg 1tne r
"8 Define cent cnr es 8
•••••••••• CLI CHES
'strlng' Max 100 chrs-strlng
n: Do cliche n times
•••••••••• TAB STOPS
ell! Tab in text Reset labs to desired pas.
string{ If) Set labs 8S per string

-vreb. . -cotuens in between
c r rr Change contlg sp before tab SLOPSIs line r to labs
•••••••••• PRINTING ON TEU:PR. FIt~ rsxr BUFR
t . Cursor to line r &: print line
rc Print this line up to chr r
n Print this line Crrachr ran
f{If) Print bet", line r' cure line
R Print betw line -r- &: cure line
n\ri(cr) Teletype top of rres . print n pages. no paru-curr page
r. Prnt P9 , line. (page lIIOde)pent cure cnr In octal ascii
(Sft.ClIP) Punch 10 feed frues
•••••••••• SETTI NG TEU:PR I NTER P!OO£S
ctlL Tell editor t e lepr IH Top Of For.

On-off echo keybd
On-off print absolute pg &: line .s
cn-orr print cure line on tty

etlS Kill tty output bufr
•• t· •• ····LINE PRlril'ER COl1HANDS
nl(Cr) Print n pgs beg vth curr , eject after last one
r ' Print line r of cure text bfr
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COMPOSE TEXT EDITOR (111-180) (3 of 3
"00"""ClWtAC'IU SE.UICHcortwm6
rLa Search text bet for chr a
cliH Repeat prey L search
•• •• ······KA.TCHF.D OEl.l"I'1"£R SF.ARCti
r( Search bkwd (or U,..lched opener
r) Search fwd for UIWlchdcloser
(I Define opener IS a
)1 Definecloser lISII
•••••••••• Sr..utCH t NO
MlStrlOil( If) search text bfr for spec chr string
rTltrlng( If) search(tie for chr .tring
rPlStrlng( If) search (Q) with dell.ltrs
rYltrlng( If) &elrch (T) with dll.ltrs
f'Q(cr)strlng( If) If not In FX lIOde. simulate F\I 1£ a file Is ope

°To •• arch 1st f lie.
If FX lKXie. si.ulate FX cends else FR cmnds

Fl'I(cr)strlng( If) Salle as FQ.but Y search
RctlY Repeat prey strng search starting .•ith next chr
II •••••• "SECONDARY DISPLAY COl'V1ANDS
, on-off display
I Invert 2nd disp-teleprinter
ct 10 Clear 2nd dlsp buffer
P['(cr) 2nd dl sp buffolnsert file
n(Sft6ctlll1) Increase-sLop hot size of secondary displ8Y
•• ••• •••• ·I"IANIPULATJNG FILES
fOfff(cr) select outpt file fff
FN((f(cr) Create-replace spcfd disc ftle 'tilth curr output
f1Ictf(cr) COpyremalndr of inpul file onto end of curr output

then create-replace specHied f 11~
Salle as FW.but returns to current line' page
Salle as F'W.but external default file name is
established. and pointer is 1st line 1st page
sese as FE.but chains to A BINARY
Same 85 FE.but chains to B BINARY
Ki11 curr output' read 1st page of fff
Insert "fEf" into current file

refff(cr)
FEfff(cr)

YAf£f(cr)
FBfff(cr)
FRfff(cr)
Flfff(cr)
FP(cr)
Fl(Cr)
FOfff(cr)
FXfff(cr)
Fi(cr)
FT(er )

CllA
ctlB
ctlE

Truncate curr input fl Ie
Kt 11 curr output
Delete "fff" frea dISk
Exuine "fU". but current Is still default
Return to curr file from FX
Try again after disc full

Load • chain to A BlNARY(fORI1SOESIGNor ASSE>iBlH)
Load • chain to B B[NARY(COIIPOSE)
Load • chain to E B[NARY(!D[TOR)
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BASIC OP CODES
/IIEIIORY REFERENCE

CAL-OOOOOO Call subroutlne (JMS 20)
DZM'*'t40000 Depos1t zero in memory
LAl1=777777-n Load ACCwi~h minus number
XDR"'240000 Exclusive OR
TAD'"'340000 Add, two' 5 complement

(No end around carry, goes to Link)
ISZ-440000 Increment and skip if zero
SAO,.54QOOO Skip if ACCdifferent from memory
DAC·040000 Deposi t accumulator
LAC••200000 Load accumulator
Jl1S"'lOOOOO Jump to subroutine
ADD=300000 Add. ones complement
XCl':400000 Execute the instruction at EA
AND=500000 And (logical product)
JMP-600000 Uncond1tiona I jump
Uw",760000+n Load the AGe with this Instruction

OPR=740000
NOp-740000
CLA-750000
CLL-744000
CMA-740001
=-740002
CLC-750001
STL-744002
CCL-744002
RAL=740010
RAR=740020
RTL-742010
RTR-742020
RCR-744020
RCL-7HOIO
OAS-740004
LAS-750004
SPA=741100
SMA-740100
SZA=740200
SNA-741200
SZL-741400
SNL",740400
SPL-741400
SML·740400
SKP·741000
GLK-740010
HLT-740040

IOPERATES
No operation
No operation
Clear the ACC
Clear the 1ink
Complement the AC
Complement the LINK
Clear and complement the AC
Set the link
Set the link
Rotate AC and L one left
Rotate AC and L one right
Rotate AC and L two left
Rotate AC and L two right
Clear link and rotate right
Clear 1ink and. rotate left
~ow console swi tches ••••ith AC
Load ACCfrom console svt tches
Skip if AC positive (BIT 00 '" 0)
Skip if AC negative (BIT 00 •• 1)
Skip if AC is zero
Skip if AC is non-zero
Skip if Link is zero
Skip if Link is non-zero
Skip if Link positive (L ,., 0)
Skip if Link negative (L • 1)
Unconditional skip
Get the Link
Hal t the CPU
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SEII·707701
EEII-707702
LEII·707704
EIIIR·707712
PISS8A-707761
PISDBA·707762
EBA.707764

BASIC OP CODES
IEXTEND PIODElOTS
Skip if extend mode
Enter extend mode (and bank modeon 115)
Leave extend mode
Extend mode interrupt restore (POP1)
Skip if bank addressing (PI5'S)
Disable bank addressing (enter page mode)
Enable bank addressing

/ADDITIONAL PDp·lS OP CODES
IAC-740030 Increment accumulator

Overflow complements I ink
SWHA-742030 Swap halves accumulator
TeA-740031 Two's complement accumulator

Camp1men t and add one
PAX••721000tn Transfer the ACC to the XR
PAL-7220aO+n Transfer the ACC to the LR
PXA-724000+n Transfer the XR to the ACC
PXLz726000+n Transfer the XR to the LR
PLA",730000+n Transfer the LR to t.he ACC
PLX••731000+n Transfer the LR to the XR
AXS-725000· Skip if the XR is greater than or equal to the LR
AXR·737000· Add ~n~ to XR
AAC·123000· Add ~n· to ACC
CLX••735000+n Clear end ndd ·n~ to XR
CLLR-736000+n Clear nnd add ~n~ to LR
-cn PDP15 these and only these OXR instruction have signed deltas,
while on 115 all OXR instructions have signed deltas.

AAS,.720000+n
LACC-734000+n
ALR.732000+n
DSPAOR·703702
DSPREO·703722
S8A-70774I
08A-707744

IADDITIONAL 111-15 OP CODES
Skip if the ACC Is greater than or equal to the LR
Clear and add -n- to XR
Add ~n~ to LR
Display ACC in ADDRESSlights
Display ACCtn DATAlights
Skip if bank addressing
Disable bank addressing
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EXTENDED ARITHMETIC ELEMENT
00 01 02 • 03 04 05 • 06 07 08 • 09 10 11 • 1213 14 • 15 16 17

20K 04 AC 0 to Link at Time I
10K 05 Clear MQat Time I
4K 06 AC 0 to "EAES" FF at Time I
2K 07 ACC or'ed with MQ to MQat Time 2
IK 08 Clear ACC at Time 2
400 09 EAE COImiand bi t
200 10 EAE coeeerc bi t
100 11 EAE coeeero bit

o EAE OPR 4 Norma 1ize
1 MultiplY 5 Right Shift
2 unused 6 Left Shift
3 Divide 7 ,",ccumulator Shift

40 12 Step Counter - unused
20 13 Step Counter - unused
10 14 Step Counter - unused
4 15 Step Counter - Complement MQat Time 3
2 16 Step Counter - ACe or 110 to ACe at Time 3
1 17 Step Counter - ACe or SC to ACe at Time 3
EAE••640000 No operat ion (EAE)
CLQ",650000 Otear the MQ
A8S-644000 Load AC with absolute value of the AC
GSM",,664000 Get sign and magnitude of the AC
O8C",64000] Inclusive OR SC >«ith AC
OMQ:;640002 Inclusive OR MQwith AC
ACOMQ=660000 Or ACe and /'tQ only leave results in MQ
CMQ:640004 Complement the MQ
LMQ·652000 Load the MQ
LACQ·641002 Load AC from ~
LACS-64I 00 I LOad AC from SC
NORM.•640444 Norma Iize
NORMS",660444 Normalize, signed
LRS-640500+n Long right shift

1. LRSS-660500+n Long right shift. Signed
u.s .•640600tn Long left shift

1. LLSS••660600+n Long left shift, signed
ALS=640700+n AC left shift

1. ALSS"'660700+n AC left shift. signed
2. MUL••653l22 Multiply, unsigned
3. MULS-657122 Multiply, signed, Link is zeroed
ACC and NO divided by the next location (Y)
2. DIV••640323 Divide, uns Iqned
3. DIVSc:644323 Divide, signed

36 bit divide (ACC > 0)
Ace (18 bits) di vided.by the next location (Y)
2. IDIV-653323 Integer divide. unsigned

IDIVS-657323 Integer divide. signed
ACe goes to the MQ at setup (ACC ) Y)

The Ace and Y form 6 fraction, so the answer has decimal point
to the left of ACC 00.

2. FRDIV••650323 fraction divide. unsigned
FRDIVS=654323 Fraction divide, signed

HQ is zeroed at setup (Y > ACC)
l. Ace 0 goes to Link on first step.
2. Link must be preset to zero.
a. Format of ACC and MO.

·8 ·8 • ACC l'1Q
00 01 02 17 00 17
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10K 05
4K 06
2K 07
lK OB
400 09
200 10
100 II
40 12
20 13
10 H
1 15
2 16
I 17

1O'r-700000

1OF-700002
lON-700042
CAf-703302
DBR-773304

1ORS-700314
400K 00
200K 01
lOOK 02
40K 03
20K 04
10K 05
4K 06
2K 07
IK OB

400 09
200 10
100 II
40 12
20 13
10 14
4 15
2 16

17

CLSf·700001
CLOf-700004
CLON-700044

BASIC lOT'S
Output - 4 cycles Input - 3 cycles

00 01 02 03 04 05 06 07 OB 09 10 11 12 13 14 15 16 17

On 115 says make lOT 8 "FAST 101"
Device selection 080
Device selection OSl
Device selection OS2
Device selection 083
Device selection 084
Device selection DSS
subtevtce SOO
SubDevice SOl
cteer accumulator at time
IOPl <usually SKIP command>
IOP2 <REJ.D(felch data to CPU) or CLEARC011Ul18nd>
IOP4 <WRITE (send data from CPU) consnend>
No operet ion

TUrn interrupt off
Turn interrupt on
Clear all flags
Debreak and restore

1-0 read status
Program interrupt on
Paper tape reader. f lag true
paper tape punch. f lag true
Teletype keyboard, fla9 true
Teletype printer. flag true
Li ght Pen Flag
Real time clock. overf 10\11' f 189 true
Real time c lock enabled
Paper tape reader. no tape
<on lIS, really means not ready>
Paper tape punch, no tape
DECTAPE flag
Conventional MAGTAPE flag
Disk
DECdisk
Line Printer

DRUMflng

ICLOCi: lOT'S
Skip if clock flag
Disable the clock
Enable the clock
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KSF-700301
KRB-700312

KRS-700332

TSF-700401
TCF-700402
TLS-700406

RSF-700101
RCF-700102

RRS-700112

RSA-700101

RSB-700144

PSF-700201
PCF-700202
PSA-700204
PLS-700206

PSS-700244

TELETYPE-PAPER TAPE
ITELETYPE IEYBOARDlOTS
Skip if keyboard flag is true
Read keyboard buffer to bits 10-17 of ace
also clear keyboard flag (half duplex)
Read keyboard buffer and select keyboard
reader and clear rIag (full duplex)

ITELETYPE PRINTER lOTS
Skip if printer flag is true
Clear printer flag
Loadprinter buffer from bits 10-17 of ACe
this will also clear printer fla9.

IPAPER TAPE READERlOTS
Skip if reader f1e9 is true
~or" contents of reader buffer to Ace
this wi II also clear reader flag
Loads contents of reader buffer to ACe
this wi 11 also clear reader flag
Select alphanumeric mode
says reader buffer is 8 bi ts long and wi 11 go to
bits 10-17 of accumulator.
Select binary mode
Takes holes 1-6, ignores hole 7 if hole 8 is punched
and creates an 18 bit word with three oherecter-s
in the binary mode format

IPAPER TAPE PUNCHlOTS
Skip if punch flag is true
Clear the punch flag
Punch a I ine in the alphanumeric mode
Punch a line in the alphanumeric mode end
also clear the flag
Punch a line in the binary mode

IBINARY PfODE FORPIAT
1st character - 2nd character • 3rd character

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
HOLE 6··5--4**3--2--1 6--5--4--3--2--1 6-·5·-4·-3--2--1

IALPIWIUPIERIC PfODE FORItAT
character

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
BOLE 8· ·7- -6··5- -4"3- -2- t 1

NOTE: 'ITY must be in "KT"mode.

10-01



200-231

00 NUL
01 SOH(Cll A)
02 (Cll B)

os ETX(Ctl C)
04 EOT(Ctl D)
05 rcu E)

06 (Ctl F)
01 BELL
10 ccu H)

11 HORTAB
12 LINE FEED
13 VERT TAB

14 FORM FEED
15 CARR RET
16 (Cll N)

11 .cu 0)
20 DLE(Cll P)
21 OCl(Cll Q)

22 OC2(Ctl R)
23 OC3(Cll S)
24 OC4(Cll T)

25 NACK(Ctl U)
26 (Ctl V)
27 (Ctl W)

30 CNCL(Ct1 X)
31 (Ctl YI
32 SS(Ctl Z I

33 ESC (ALT)
34 rcu-sn L)
35 rcu-sn M)

36 ccu-sn N)
a1 rcu-sn 0)

240-211

ASCII CHARACTER SET
340-317

SPACE (00)
I (01)
" (02)

# (03)
$ (D4)
\I (05)

& (06)
, (07)
( (10)

) (11)
• (12)
t (la)

, (14)
- (15)

(16)

I (11)
o (20)
1 (21)

2 (22)
3 (23)
4 (24)

5 (25)
6 (26)
7 (27)

8 (30)
9 (31)

(32)

(33)
< (34)
• (35)

> (36)
? (31)

aOO-331

• (40)
A (41)
B (42)

C (43)
o (44)
E (45)

F (46)
G (41)
H (50)

1 (51)
J (52)
K (53)

L (54)
M (55)
N (56)

o (57)
P (60)
Q (61)

R (62)
5 (63)
T (64)

U (65)
V (66)
W (61)

X (70)
Y (11)
Z (12)

I(Sft K)
'(Sf! L)
)(Sft M)

HSf! L)
«Sft 0)

40
41
42

c
d

43
44
45

46
41
50

51
52
53

54
55
56

o
p
q

51
60
61

62
63
64

65
66
61

70
71
12

ESC

13
74
15

Note: p·a20 Shift P·300 Cntl P-220 Shift & Cnll P-200

ESC 16
RUB-OUT 11
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JACKED CHARACTER FORMAT AND CONVENTIONI
"..,. characters are pecked In two octal digiti
The final twobill ore oddedjUlt before outputtilli
01 to 37 have 300 oddedto t_
.0 to 77 have 200 odded to t_

00 END Of ClWlAC'I'EII 8'I1IEAII •
01-32 AlJ'IWIi:TIC CIWIACTERS COO£ AlJ'IIA
33 LEfT BRACKET I(5H I) 01
3. BACI 51.\SK \(5H L) 02
35 RIGHT BRACKET «5H ~) 03
36 UP POII<I"ING ARROW t 0. 0
37 LEfT PO11<1"1NO ARROW O~ E
40 SPACE 06 f
41 EXCl.AllATION PWtl 07 G
42 QOO1'ES 10
43 NU>IBER 51 GN II
44 OOU-U! SIGN 12
45 PERCENr SION s 13
46 AllPERSAND , 14 L
47 A1'OSTlIOf'HE IS ~
50 LEfT DELIIIE1l:R 16 N
51 RIG HT DEL IIIE1l:R 17 0
52 STAR (~LTlPLY) 20 P
53 PLUS SIGN 21 Q
54 CXlIVIA 22 R
55 ~INUS SIGN 23 S
56 PERIOD 24 T
57 RI GHT SI.\SH (DIVIDE) 25 U
60-67 NUPI1IERS 0-7 26
70-71 NUPI1IERS819 27
72 COLON 30
73 SDtlCOLON 31
14 L.ESS TItAN 32
75 EQUAL SIGN
76 GREATER TItAN
77 QUESTION MRl

Whena parueler Is proceeded by • left per-en.
t t is an absolute ccnstent . It ,,111 be defined soeevhere
In DNIOry.eventhough It ..on't necessarily showup on the
listings.
-; WhenI string of code such as ". ASCII I r

i'!f encountered In the list ings It shows that the following
locations are in the pecked ASCII 6 bit notation pecked 3
to a word.
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WC-32
CA-33
MTRS-707352
MTAY-707322
MTSY·707341
MTCR-707321
MTIR-707301
MTC!'I-707324
MTLC-707326
MTRC-707312
MTGQ-707304
MTCC-707356

TCrR-717301
TCfR-717301
TCGS-717341
TCBS-717321
TCLG-707302

MAG TAPE lOTS
IlWIDWAlIE lUG TAPE lOTS
Word count (two's complement)
Address - 1 of data
!'lagtape rced status
Mag tape clear all flags
ttog tape skip on f18g
M8gtape skip on contoller ready
Mag tape skip on transport ready
!'I8g tape ~OR~commandregister
Nag tape load commandregister
Mag tape read cceeand register
l't8g tape go
1'189tape clear convnand register

resets

ISOFTIIARE TAPE CONTROLLER
Skip on transport ready
Skip on transport ready
Skip on gap detected
Skip on byte read
Load ccemend and go

MOAT"OVER- . -RECORDGAp· and "EOT"
clears LRC register
1 Unit select
2 Unit select (no unit 0)

Odd parity
5.6 &: 7 COcmI8ndreg tster same 85 hard••ere TC

TCRS-707372 Read status
200k I Rewinding
lOOk 2 Load point
40K 3 File protect
20K 4 Parity error
4K 6 EDT
400 9 Delft late <read only>
20 13 Phase drive

TCwt-707361 vr i te LRC
Data is transmitted via lines 9-17. 17 is chan 8

TCRD-707332 Read byte
TCWN-707342 Wr[te NRZ byte
TCWP-717342 Write phase byte

27.8 usee <30.87 machine cycles) for 800 BPI

ISEVEN TRACK FORllAT( CORE DVIIP PIODE)
1st character ' 2nd character • 3rd character

0001 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17
CHANNEL 2"3··4"5"6"7 2··3··.··5··6··7 2··3··4··5··6··7

!NINE TRACK FORIIAT
1st character ' 2nd character

0001 02 03 04 os 06 07 08 09 10 11 12 13 14 15 16 17
CHANNELPI'P2' '0"1"2"3' '4' '5"6"7 0"1"2"3"""5' '6"7

OUT 2
9 TRK 2 0
7 TRK 0 1

IBEAD LAYOUTS
3 4 5 6

6
5

INN
3

7 Track Filemark is an octal 17 with even per t ty
9 Track Filemark is en octal 23 wth odd parity

MAG TAPE-Ol



MAG TAPE STATUS AND COMMAND WORD~

IPlAGflETIC TAPE CONTROLLER STATIlS WOlD

00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17

00. .400K. ERRORI + + + + + + + + + + + +
01 .200K. REWINDINGI + + + + + + + + + + +
02. .IOOK. BOT ....... .I + + + + + + + + + +
03. .40K. ILLEGAL CIINO .. 1 + + + + + + + + +
04. .20K .. PARITY ERROR..... 1 + + + + + + + +
05. .IOK. ENDOF FILE (EOF) ... 1 + + + + + + + +
06. .4K .. ENDOF TAPE (EOT) .... .I + + + + + + +
07. .2 •.. READ-OO'PAREERROR....... .1 + + + + + + +
08. .IK. RECOROLENGTHINCORRECT...... 1 + + + + + +
09 . . 400. DATA REQUESTLATE .... .I + + + + + +
10. . 200. BAD TAPE ( 1.5 CHARTIMES) ....... 1 + + + + +
II. .100. TAPE FLAG. JOB DONE ..... .I + + + +
12. .40. . ......... + + I I
13. .20. . ................ + + + I
14. .10. SEVENTRACKDRIVE ..........••... ... 1 + + +
15. .4. TWOEXTRACHARAC1'ERS............ ........... 1 + +
16. . 2. ONEEXTRACHARAC1'ERS................... .............. 1 +
17.. 1. III HARDWARETAPE CONTROLLER(ALWAYSON) ........ 1

IPlAGflETIC TAPE CONTROLLEIt COIIPIAI\'I) WORD
-------- -------- -.,.------ ---,..---- -------_ --------

00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17
-------- -- -- -- ------- -- -- -- -- -- --

00 . .400K. DECK ADR.. / + + + + + + + + + + +
01. .200K. DECK ADR .. / + + + + + .. + + + + +
02 .100K. DECKADR.. 1 + + + + + + + + + + +
03 . . 40K. 000 PARITY.. .. .I + + + + + + + + + +
04 . . 20K.. COREOU~PMOOE... .I + + + + + + + + +
05. 10K. THREE I NCHGAP...... .I + + + + + + + + +
06. .4K .. CO~D CODE........... .1. .+ .. + + + + + + +
07 . . 20. COMMANDCODE. .. 1.. + + + + + + +
08. .1'. COMMANDCODE.. ......... 1 + + + + + +
09. . 400. INTERRUPTENABLE-DISABLE......... 1 + + + + +
10. . 200. DENSITY CODE. .1. .+ + + +
11. .100. DE1<SITYCODE.. I + + +

0 • 200 BPI 2 • 800 BPI I + I
I .556 BPI 3 .800 BPI-9 TRK + + +

12. . 40. .................... 1 + + +
13. .20. ................................ 1 + + +
14. 10. ................ . .1 + +
15. .4. WRITE TWOEXTRACHARACTERS. . . . ....... . . . , .. . .1 +
16. .2. .1UTE ONEEXTRACHARACTERS . .... 1
17 .. I. ......................................................... 1
Note: Only the -untverset Tape COntroller- can us bt ts 15 & 16

15.6 • 7 CO!OIAH1l REGI6TER
NOP I REWIND
REAO 3 READ-COMPARE
WRITE 5 WRITE EOF
REAO FORWARD READ REVERSE
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FIXED HEAD DISK

DOCR·70570t
DDSGa705721
DDSF..,1D5741
DDLA·705726
00L.-705744

IIOT'S
Skip on controller rcody
Skip on good date
Skip on controller fl89
toed det a address (-I) from accumulator
Load word count (2's complement) from accumulator
The DOI.Amust be done before the DDLW
Load Iht' convnond r-egl st cr from the eccumuletor
Ctcnr Ilng~
Read the disc st etus register to the eccumula tor

ODI.C,,70!i766
IlIlCF.705762
OO~S'705712

IDISC COIIIIAHDWORDIDDLCI

0001 0203040506070809 10 II 12 13 14 ,5 16 17

DISCADOI2)/, ,.1 + + + + + + + + +
0·1. .20K. J ~TE.RRUPi. ........ .I + + + + + + + +
05 .10K. WRITE .. I + + + + + + + +
06. .4K. GO. ... , .. 1 + + + + + + +
07. 2K. S~'T FLAG. I + + + + + +

X )lEAO (3). . .... 1. . .. 1 + + + +
Y )lEAD (3). ..1. ..... 1 + +
SF£TOR (4). I. ..... .I

Note: Disc address (both same, disc zero selected)

IDISC STATUS REGISTER (115 DISC'S ONLY) IDDRSI

00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17

04. .20K. 1~"l'ERRUPT. ........ 1 + + + + + + + + +as. .IOK. WRITISG. . . . . . ....... .... 1 + + + + + + + +
06. 4K. BUSY ........ 1 + + + + + + +
07 . .2. fLAG . ............. .1 + + + + + + +
08 .IK. ACl'IVE .1 + + + + + +
09 . . 400. C)lECKSlll1 f.:RROH. .............. .I + + + + +
10 . .200. . .... 1 + + + +

unused. (3) .. ........ 1. . ... 1 + +
CURRENTSECTOR (41 .1. 0 ••••••• 1

DISK-Ol



RST-706002
INTS-706022
CRT-706042
UNBL-706062
BLNK-706064
LSL .•7061D4t

LDL·706164·

VGO=706144
LXD-706124
LXB=706204
LYD=706224
LYB-706004
LXDI-706244
LYDI-706264
ADV-1063D4
CHGO-706324
SPC=706024
LSPS-706344
LBRT-706364
LSIZ=706404
LROT-706424

LCDY=706444
LCDX=706464
SFLM-706001
8MIO-706021
8PNB-706041
SCNB-706141
SFNA-706061
LXOO-716104
LYBG=716164
SVON=716541
LRA=706504 ••
VGRS-706552 •..•

100· 11
40 12
20 13
10 14
4 15
2 16
1 17

RDVG=706512"
RDVG2-706532"
VCON-70650tH

LRA RDVG
00 X (16)
02 AR (16)
04 unused
06 CG"X (16)
10 BR (16)
12 SPO (7)
14 XT {16
{6 SU (7)

• Old FRaO's only

FR-80 DEFINITIONS
Reset page two
Intensify 8 spot (2 usee)
carraige return
Unblank PLS
Blank pls
Load smaller over larger
Sign of smaller is bi t 5 (l'"neg)
Y greater than X is bit 4
Load larger (Starts vector generator)
Sign of larger is bit 5 (l"'neg)
Vector go
Load X dac
Load X buffer
Load Y oec
Load Y buffer
Load X dac and intensify
Load Y dac and intensify
Advance
Character go
Space
Load spot size (requires lOOusec for cap)
Load brightness
Load cherecer size
Load rotnt ion word
13:zX space 14"'Y space
Load X character spacing
Load Y character spacing
Skip on ft 1m In camera
Skip on to feet left
Skip on plotter not busy
Skip on cut not busy
Skip on film not advancing
toed X buffer and go
Load Y buffer and go
Skip on video on
LOadse Iected reg ister address
Read vector generator status
CGRUN(13-2)
CGREQ(13-2) VGwants stroke or spacing info
CLKEN (18-21
VGREQ(18-2)
KLOCENB(14-3) (l8-2old) Enable stroke clock
-PAN[C (18-2) Beam settl in9 or character spacing
-VGEN (18-1)
Read vector generator ex axis>
Read vector generator <Y axis>
Vector continue

RDVG2
Y (16)
000000
unused
CGHY(16)
Q (16)
QS (9)
YT (16)
unused
•• DSA's only
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HSLA-701722
HSLC-701104
HSOO=701724
HSRA=701752
HSRB=701772
HSKf-701701
HSCF-701764
HSLB-701702
HSCP=701744
HSLG=701726

LXV-716322
LVV-716302

LCOF-716324
LLSP=716204

SooL-706061
LooL-706044

Bit
17
16
15
14
13

FRBO lOT'S
!BUlB SPEED C1WI GENEIA1'OII
Load initial bye address
Load character count <twoI5 complement>
Character go
Readcurrent byte address
Load base address
Skip on done f la9
COntinue current byte address
LOad base address
Plot character
LOad byte address and go

IGIIAPHIC 4IITS CRAIIACTEII GENEIATER
Load X velocity (9 bits &: sign)
Load Y velocity (9 bits &: sign)

IBIGB JIEBOLIlTIOII SPACING (DSJ.'S ONLYI
Load stroke fraction (14 bits)
Load Ietterapace

ICOLOIl lOT'S
Skip if filters in place
Load color fit ter
Addilive Subtractive
ctear Clear
Red Magenta
Green Yellow
Blue Cyan
Color correcting filter

IOPTICAL MERGE
0I1SR••106601 Skip on ready
OI1RD,.,706612 Read status

400K 00 81ide in place
200K01 Flash not completed
lOOK 02 Flash failure if 01 = o.
06 - 17 Slide number

Ol'tGO=706604 Flash go (also sets intentsity)
400K 00 00 not flash
12 - 17 Flash intensity loaded after flash

• Old FRSO's only •.• DSA's only
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Max image size ot CRT is 3 271 inches
CRT LO Top Hot i!'- 7.000 mcnes
1 Scope Addressflble Point @ CRT is .0002 inches
Pincushin 2 2 2 2 1/2

p :a K (X t Y ) •. K (X •. y )
I 2

X(@ cor l ) •.X(DAC) - PX
Y(@ eoi II •. Y(DAC) - PY

Oynamic focus 2 2
K IX • Y )

CAMERA
3-8020 35sp'
4-8021 16sp'
2-8022 16un
1-8023 35un G
5-8021 16strip F
I 8026 35un I

11-8027 216un
9-8025 24>
9-8032 42x
14-8028 Sin'
16-8060 12in'
·ROTATIO~ •. I

RESOSAP-IN ABUT
16718
24480
24510
11430
16384
11430

X In (SAP) Y In (SAP)
O.H8( 12~07) O.980( 16384)
0.300(7344) 0.409(7889)
0.669(16384) 0.550(13467)
1.133(16384) 1.133(12950)
1000(16384) 0.550(9011)
1.433116384) I. 133( 12950)

2007
20808 n-80 787(16384} 0.650(13517)
46282 n-e 0 354(16381) 0.291(13470)
3641 293} 3.7(}3450) 4.5(163811
}391 3300850(11850) 11.75(16381)

TANK FULL REVERSAL NOR!IAL
I OEV OEV

DEV DEV
WASH 'wASil
BLEACH FIX
CLEAR FIX
WASH ~'ASH

ICHAJACTlJI CODl.S
00 End {termi net.e charec ter with no spaces)
01-07 Tcrml nut c after 1-7 speccs
10 remtnete after 8 speces
II Pen up rvtoeo off)
12 Pen down (video on)
13 Pi A
14-37 VII> (vector tdent If Icet Ion
40 N A
41-77 Number of mc rceenrs (2's complement form)
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'DISPLAYER' ERRORS & 'PATCH' MODE
/······················n80 DISPLAYEI:ERROlTYP£OUTS

DLM Inva I id checkpoint
ONe Unknown com
NA.l1 Nameundefined
CON Unknowncontrol character
PAG Inval id pages
OIO No disc 10
UNA Unassigned device
TPW No tape writing
DKR Disc read error
DKN Disc namemissing
CNV Bad convert statement
lOX 10 device exchange
EOF Tllpe EOF
CVR Character not in convert table
DKW Disc write error
FNJ'l Font namemissing
FNF Font not found
T!'1F Too many fonts
BDF Bad font formal
FNL Font not loaded

/····················PATCBPIODE···················
n • Signed Octal Integer

eft • Current address
cc • Contents of current address

nl Type cc and enter patcb ltOde
n' Start progrom at n
n t Execute instruction n
n.. Types all Iccet Ions that equal n
ne Exi t PATCHMODEat n
nt 1f) tvpe ea+l contents
n; Type c8-1 contents
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Nominal FRBO character heights
These character hieghts are in scope points
CHAR P9L-PI5 115 CHAR P9L-PI5 115
00 15 13 32 114 147
01 19 17 33 181 151
02 23 21 34 186 155
03 27 25 35 191 160
04 32 29 36 196 164
05 36 34 37 202 168
06 41 38 38 209 172
07 H 42 39 216 176
08 50 46 40 220 181
09 55 50 41 226 )85
10 59 55 42 232 189
11 63 59 43 239 193
12 68 63 H 247 197
13 73 67 45 252 202
14 77 71 46 256 206
15 82 76 47 272 210
16 89 80 48 276 214
17 92 84 49 281 218
18 98 88 50 290 223
19 103 92 51 298 227
20 107 97 52 305 231
21 113 101 53 309 235
22 111 105 54 316 239
23 126 109 55 322 244
24 133 113 56 330 248
25 138 118 57 340 252
26 141 122 58 347 256
21 146 126 59 351 260
28 150 130 60 356 265
29 154 134 61 361 269
30 159 139 62 366 213
31 164 143 63 310 211
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SUMMARY OF FR SO DATA FORMAT
0000 Escape checkpctnt delimiter

000 No operation
001 End job
010 --- not defined
011 --- not defined
100 Start job
101 --- not defined
110 Strip chart -- not implemented (nf)
111 Frame advance

0001 Y coordinate (second word)
0010 X move absolute
0011 Y move absolute
0100 Escape (see below)
0101 Escape (see below)
0110 X move relative
0111 Ymove relative
1000 X vector not moving
1001 Y vector not moving
1010 X vector absolute move
1011 'rvector absolute move
1100 X vector relative not move
1101 Y vector relative not move
1110 X vector relative move
1111 Y vector relative move

IESCAPE.CODES (cc ta l I
00 Incremental film advance
01 Repeat
02 Picture name
03 Enter just tr ted type
04 Enter oonjustified type
05 Set intens ity
06 Set spot size
07 Set character size
10 Set character rotation
11 Set character spacing
12 Text 11ne spacing
13 Page # or frame # (accounting to film)
14. Select color
15 Plot current point
16 Select vector move
17 Draw arc
20 Control interrupt
21 Verify camera and rotation
22 Draw vector fami ly
23 Set x and y offsets
24. Select character height
25 Define character set
26 Assign character definition to code
27 Output fr 80 supplied variable (n1)
30 Fiche title
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FRSO FORMS LANGUAGE (1 of 2)

-13+15 turn on spot position.
13+3 1 frame advance
13+4 I frome on crt.
17 fly echo.

nO Dumpsout to mag tape( n te II s * of edv) .
Cerre Ijje return gives EOF.

T Reeds paper tape
'h' Relative horizontal units used .
.i' Relative vertical units used.
'j' Absolute horizontal units.
'v' Absolute vertical units.
'm.n' Numbers.
"x' horizontal scope points.
'y' Vertical scope points.

m.nB Intentsity,spot size.
i ,jD Set deltas.
nR... R Repeat n times.
oN.. N String number n.
11 Move along X.
jJ Move along Y.
x,yP Moveto posit ion x.y.
m.nQ Plot a po1nt(m••INT,n=SPO'J')
h,XX Set hor units to scope points.
v,yY Set vert units to scope points.
nIL '. Numberof 1.5 segrpents.
j .nt a Clockwise eTC.

j= Radius
N'" start pos. It of 1.5 segmentsfrom vertical.

m.nlG m=green n= blue
m,n-" m=clear n= red
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FRBO FORMS LANGUAGE (2 of 2)

1*············*VECTOI8* •••••••••••••••••••
I. j IV No pereeenter .solid line.

1 Par - dotted line. j- spacebetween
2 Par .• dashed line.

i,jL Vector. don't change to end point.
i,jM Vector, change to end point.
iA Hortz . change to end point.
IH Horiz. don't change to end point.
jU Vert. change to end point.
jV Vert, don't change to end point.

/ ••••••••••••• ·CIIAliCTDS···· •••••••••••••
jC Set char stzetuse chart,37OC-size 63<9L-PlS»
iE Set space velue
jF Set line feed value.
x,yS Define space & line feed.
me set text mode.

N-O unjustified N·l Left just
N-2 centered x-a Right just

i .j~ Enter-exit text eode.
A) 1n unjust arguements illegal.
0)

p j
IU Upright characters.
ntR Rotate characters.

N-O000 degrees N-4 180 degrees
N·I 045 degrees N-S 225 degrees
N-2 090 degrees(default)N"6 270 degrees
N-3 135 degrees N-7 315 degrees
Set border around text(default 8)

m,nt M,- It of digits
Frame pege
N-8 Suppresslle N-16
N-12 don't supp N••20
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