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This memo Is an attempt to describe FAPOBG, a symbolic 
debugging aid for FAP subprograms~ It supersedes memos 
CC-216, CC-216 supplement 1, and CC-216 supplement 2.. The 
FAPDBG subprogram Is a primitive version, produced primarily 
In order to experiment with the possible typing conventions 
and formatso Sugaestlons and complaints will be of great 
assistance In planning future changes and additions to the 
debugging system~ 

FAPOBG acts upon requests typed by the user on the 
console and performs such functions as examining and typing 
or changing the contents of specified registers, and 
allowing a subprogram to be run In controlled se~~ments. The 
requests take the form of a slngle•letter rEtquest name 
followed by arguments, all separated by blanks.. A spurious 
blank may precede the request, but none may follc,w it.. A 
blank Is a string of any (non-zero) number of spaces or 
tabulatlonso Any number of requests may be concntenated on 
one line merely by typing an apostrophe or an equal sign 
between the successive requests. The ad"antages of 
concatenation lie In the fact that the subprogram w111 have 
to be brought Into core less often and will generate more 
output each time in. 

The available requests may be divided lntc> the four 
classes of set up, register modification and 4~xamlnatlon, 
subprogran control, and FAPDBG controlo Each of these 
classes will be considered separate1Yo 

ill. W1 BcqyesJ:A 

The set up requests permit the user to Inform FAPDBG of 
the symbols used In the subprogram he wishes to debug. They 
are load address, symbol .t,able, aork, and .c,qual s.z 

1~ L: ~oad addresso 

a. L EP 
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1 / causes FAPDBG to search the load t ng tab 1 e for th•~ subprogram 
··r · with an entry point name EP .. When FAPDBG finds the origin of 

the subprogram, fAPDBG wl11 type It out and save It for use 
In relocating the symbol tab1ec If the entry 4:an not be 
found, FAPDBG will Inform the user of this fact and return 
to process the next requesto 

2e T: symbol ~able~ 

causes FAPOBG to read and relocate the symbols In file FN 
SYMTB by a relocation constant equal to the last origin 
typed outo If such a file exists, FAPDBG will read it, add 
the subprogranil origin to each symbol value, and merge the 
symbols into Its symbol tableQ Note that the SYMTB file 
contains no relocation Information; thus absolutta and common 
symbols will also be modified by the subprogram's origin. 
Thfs procedure wl11 produce Improper values for 4:'111 absolute 
symbols and for conrnon symbols In all but the first-loaded 
subprograme FAPOBG will signal successful completion by 
typing "SYMBOLS LOAOED .. " if the file can not be found, 
FAPOBG wt11 Inform the user of this fact and return to 
process another requesto If the symbol table be~::omes full, 
FAPDBG will stop reading the file and inform the user of the 
last symbol inserted In the table~ This Information may be 
of some use since the symbols In the SYMTB file are in 
alphabetical order~ 

be T 

causes FAPOBG to delete all the user's symbols from the 
symbol table .. 

a.. W EP FN 

is Identical to the two requests L EP'T FN, Le.- it finds 
the origin of the subprogram with an entry point EP, then 
reads and relocates the symbols In file FN S\"M'TB., If the 
subprogram cannot be found., no attempt will be made to read 
the symbo1 table., Having given a work request for one 
subprogram does not Imply Inability to refer to locations In 
other subprogramso Work Js merely a combination of the two 
requests load address and symbol table~ 

bo W EP 

Is a brief form$ permissible when FN and EP are the sameo It 
is equivalent toW EP EP, or l EP'T EP* 
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a. E FE FS 

permits the user to define or redefine the symbol FS to have 
the value of the expression FE .. If the symbol tab'le Is fu11. 
an attempt to enter a new symbol will fall and FJ,PDBG will 
inform the user of that fact~ 

Register ~xamlna,lon ADA Modlflca,lgn 

The register examination and modification requests 
permit the user to examine and change the ~)ntents of 
locations In memory as well as the live regtstetrs of the 
machlneeo They are floating point look, Jiollerl th look, full 
word .Lnteger look, FORTRAN Integer look., g.1etal look • 
.a.ymboll c look,. ,d.eposf t. -'.Ornpare, sIgned A,ccumulat4)r, log I cal 
accumulator, and storage maPc 

s. F: floating point look. 

a.. F LOCl LOC2 

will set the output conversion mode to 
type out the contents of the block 
through LOC2. 

b. F LOC 

floating polnt and 
of locations, LOCl 

will set the output conversion mode to floating potnt and 
type out the contents of the single location, LOC. 

c.. F 

wt11 merely set the output conversion mode t,o floating 
pofnto 

6., H: Hollerith look .. 

a<> H LOCl LOC2 

will set the output conversion mode to Hollerith and type 
out the contents of the block of locations LOCl through 
LOC2., 

wt11 set the output conversion mode to Hollerith and type 
out the contents of the single location, LOC. 

c., H 

wl11 merely set the output conversion mode to Hollerithe 
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7 o I: full word .integer look., 

a., I LOCl LOC2 

will set the output conversion mode to decimal Integer· and 
type out the contents of the block of locatlions, LOCl 
through LOC2 .. 

bo I LOC 

will set the output conversIon mode to dec I ma 1 i 111teger and 
type out the contents of the single location, LOC~ 

c .. 

will merely set the output conversion mode to dec1ma1 
Integer .. 

8., J: FORTRAN integer look& 

a. J LOCl LOC2 

will set the output conversion mode to that of a FORTRAN 
Integer and type out the contents of the block of locations, 
lOCl through LOC2~ 

bo J LOC 

will set the output conversion mode to that of 
Integer and type out the contents of the single 
LOC., 

c.. J 

a FORTRAN 
location, 

wl11 merely set the output conversion mode to that of a 
FORTRAN Integer.,. 

9o 0: ~ctal look~ 

ae 0 LOCl LOC2 

will set the output conversion mode to octal and type out 
the contents of the block of locatIons, LOCl thrc>ugh LOC2. 

bo 0 LOC 

will set the output conversion mode to octal and type out 
the contents of the single location, LOC. 

Cc. 0 

will merely set the output conversion mode to oc1tal. 
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will set the output conversIon mode to that of •a symbo 11 c 
machine Instruction and type out the contents of the block 
of locations~ LOCl through LOC2~ FAPOBG will convert the 
address, tag, and decrement or count fields of a symbolic 
machine Jnstruc:tlon In the following mannero If a symbol 
has the samev4:slue as the field under consideration, that 
symbol wt11 be typed.. If no symbol has the proper value, 
the user's symbol which has the closest value will be typed, 
followed by a plus or minus sign and the necessary 
correctlono The correction will always be .typed tn octaL 
If the value o1f the "best" user's symbol results in a 
correction whose magnitude Is greater than the field under 
consideration, the field Itself will be typed tn octal~ 

bo S LOC 

will set the output conversion mode to that of a symbolic 
machine lnstru,ctlon and type out the contents of the single 
location LOC., 

c.. s 
will merely set the output conversion mode to that of a 
symbolic-machine lnstruettonft 

In addition to the six "look" requests, F, H, I, J., 0, 
and s, one may obtain the contents of any single location In 
the current output mode merely by typl ng the locitt I on.. Of 
course the first symbol In the location expresslc•n must not 
be a single letter~ The contents of location "•+1" may be 
obtained In the current output mode by typlnn an empty 
request (just a carriage return or concatenation character>~ 

11., 0: .d,epos It, 

a .. 0 LOC FW 

will cause the FAP word, FW, to replace the prevl ous 
contents of the specified location, LOC. Thls 1request may 
be abbreviated by omitting the request name, pr•)vlded that 
the location t!xpresslon does not begin with a single-letter 
symbolo The FAP word may be a symbolic machine Instruction 
such as CAL ALPHA-10,4 or one of the data generating 
pseudo-Instructions OCT, BCD, FLO,· INT (full w~ord decimal 
Integer), of JNT (FORTRAN Integer) followed by a blank and 
one word of dctta., 

A symbolic machine Instruction consists of a symbolic 
operation code, an optional asterisk to Indicate Indirect 
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addressing9 and an optional variable field in the same 
format as accepted by FAP, except that all numbers are 
Interpreted as octal and that mu1tip11catlon and division 
are not allo·wed.. No blank may Intervene between the 
operation code and the Indirect flag; a blank must; however 
precede the variable fleldo Note that since the address 
field Is truncated to fifteen bits, the left three bits of 
the address part of type 0 Instructions (left ar1d right half 
IndIcator operatIons) will be consIdered by FAF'OBG as the 
tag field, both for Input and for outputr Thus to Insert 
the Instruction 

RFT 300105 

It Is necessary to type 

RFT 105.3 

The OCT pseudo-1nstructlon accepts a signed or unsigned 
octal Integer of magn1 tude 1 ess than C)r equal to 
377777777777o Thus, to Insert the traditional fence, It ls 
necessary to type 

OCT •377777777777 

The FLO pseudo-Instruction accepts a signed or unsigned 
floating point number wl th optional declmtfl point and 
optional E modifier to denote multlpltca1tion by the 
Indicated po"rer of ten~ The R modifier Is not allowed, 

The INT and JNT pseudo-Instructions accept signed or 
unsigned decimal Integers of sufficiently small magnitude to 
ftt Into the number of bits available (34359738'367 for INT 
and 131071 for JNT)e 

The BCD pseudo-Instruction accepts any string of 
characters preceding the request terminator (carriage 
return, apos1:rophe, or equal sl gn) and assembles the last 
six Into one word.. If fewer than six characters are typed, 
spaces w111 be Inserted on the left~ Note that this 
pseudo-Instruction uses the Input line Image after FAPDBG 
has edited and "normalized" lt. Therefore a string of 
spaces ~nd tabulations will be Interpreted as a single 
b tank(, 

12e C: ~ompare or verify~ 

ao C EP FN 

allows the user to flnd out which registers of the 
subprogram have been changed from thetr Initial value when 
loadedo FAPDBG will search the loading table for the 
subprogram with entry polnt name EP~ FAPOBG will type out 
the or1gtn of that subprogram and will save it for 
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relocating file FN BSSD Then It will read and relocate each 
word In fl le FN BSS and compare it with core,, F~.POBG wt 11 
type In the current mode all loc:>a!t ions and their· contents 
for which there Is a discrepancy~ The word obtained from 
the file will be typed first., fo11o·wed by the word obtained 
from memoryQ When file FN BSS has been completely checked 
against memory, FAPOBG will type "EXAMINATION C:ONCLUDED.," 
and wlll return to process another request. This request may 
be terminated at any point by pushing the Interrupt button .. 
FAPDBG will close out the BSS file and will return to 
process the nex·t request., If the desired ff le cannot be 
found, FAPDBG will so Inform the user and return to process 
the next requesto 

b., C EP 

Is equivalent t<, C EP EP. It may be used whenever the file 
name and an entry name are ldenttcaL, 

13 .. A: signed .a.ccumulator.> 

a., A FW 

places the FAP word FW In the signed a.ccumulator and clears 
the P and Q bits., 

b. A 

types out~ In the current mode, as set by the previous F, H, 
r~ J, o, or S request, the contents of t!he signed 
accumulator, followed by the P and Q bits~ 

14o K: logical accumulatoro 

clo K FW 

places the FAP word FW In the loglcc:tl accumulator .and clears 
the S and Q bits 

types out In the current mode, as set by the prevlc,us F, H, 
I, J, o, or S request., the contents of thj! logical 
accumulator followed by the S and Q bltse 

15. M: storage maPe 

wl11 cause a storage map to be typed, with each subprogram 
11 s ted t n the order of load I nge 
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The requests whlch have to do with subprogram control 
allow the user to run his subprogram in controlled segments~ 
They are kreak~ £0, and Aroceedn 

16-:. B: ,kreak ... 

a. B LOC 

conditions FAPDBG to Insert a "breakpoint" at loc:atlon, LOC. 
FAPDBG will save the location and set an lndlcato.r to signal 
that a breakpoint Instruction, specifically a tra1nsfer Into 
FAPOBG, Is to be Inserted Into that location~ No subprogram 
modification occurs at this time~ An examination of the 
breakpoint location will reveal Its original contents and 
changing those contents (~a deposit request) will not 
remove the breakpoint, The breakpoint must not be placed at 
a subprogram-modified Instruction or where It would be used 
for Indirect addresslngo Only one breakpoint at a time may 
be Inserted .. 

b. 8 

causes the breakpoint to be removede 

17o G: 1,.0,. 

a. G LOC 

allows the user to start execution of the subprogram at 
location, LOC .. FAPOBG wt11 examine the breakpoln·t flag and, 
1 f a break pot nt exIsts, will save the contents o·f the break 
location and Insert the necessary transfer Instruction.. It 
will then restore the machIne condt tlons. and transfer to 
the specified location., 

18. P: aroceed., 

a., P 

allows the user to continue executing his subprogram from 
the state It was In just before control last entered FAPDRGo 
Upon encountering the breakpoint transfer Instruction. 
control will be transferred to FAPOB~ 6 which will save the 
machine conditions and restore the temporarily removed 
Instruction at the break location., FAPDBG will then type 
1'BREAK.," and walt for requests., 

troceed will cause FAPDBG to perform all the steps 
performed by &o, except that after restoring the machine 
condl tl ons, FAPOBG will execute the abCliVe•mentf oned 
Instruction and transfer to the appropriate location 
following Its location as governed by any skipping which 
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might occurB If the Instruction is locatlon•dependent, 
name 1 y TSX, STR, STL, or XEC.f FAPDBG wl 11 interpret It as If 
It were being executed fr<::.m its normal location" Thus a 
breakpoint ma~r be Inserted at a subroutine calL A chain of 
XEC instructions will be Interpreted to a maximum depth of 
ten" A subprogram In operation may be Interrupted at any 
time by pressing the interrupt button~ 

Internal Operatlgn 

The request which controls the Internal ~peratlon 
allows the user to return to CTSS., It Is _quit., 

19.. Q: .Q.UI tc 

a., Q 

returns eontrtol to the Time-Sharing Supervisor In such a way 
that a START command w111 transfer control to the place tn 
the user's subprogram where it last entered dormant status., 

J oterna 1 ~mboj 5 

The following symbols are permanently defined In FAPORG 
as locations where the machine conditions are stored .. 

$MQ The mul t 1 pll er-quotl ent. regt ster e 

$51 The, sense t nd1 cator register" 

$Xl I ndlex register one., 

$X2 Index register two., 

$X3 Index register three., 

$X4 Index register four .. 

$X5 Index register flvec 

$X6 Index register six., 

$X7 Index register seven., 

* The current location .. 

Thts symbol Is defined as the last location referred to 
by either th~! user or FAPDBG . .., It Is redefined as the 
location of the next Instruction to be executed ln the 
userws subprogram by encountering a breakpoint or by a 
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manual restartc 

$lS lt ghts and swl tdtl'; 

This location contains the state of 'the machine 
conditions In the rlght~most eight octal digits as listed 
below; the off status is represented by zero. on status by 
oneo Reading from left to right: 

$1C 

DIGIT 

5 

6 

1 

8 

9 

10 

11 

12 

CONDITION 

Floatl ng pol nt trap modep 

Divide check 1ighta 

Overflow 11 ghtc 

Multiple tagging llghtc 

Sens•! 11 ght one., 

Sens4~ 1 t ght two. 

Sense light threea 

Sense light fouro 

The lnstructlon location countera 

This }~:)cation contains the address of the next 
Instruction to be executed In the user's subprogram, It Is 
set by encounterIng a breakpol nt l:>r by a manual restart .. ' It 
Is examined by the .Qroceed request In order to determine the 
1oeati1:>n to which to transfer contr·ot., 

The location. address. tag, and decrement parts of a 
request argument may consist of strings of symbc,ls and ~1 
numbers separated by p 1 us and mt nus sIgns to denote tht~ 
desired algebraic manipulation~ 

The tndfcated operations are carried out~ the result 
converted to two's complement form and the right fifteen 
btts saved (Jn the case of the tag fte1d of a symbolic 
instruction. the right three bits are saved). Symbols, 
wh I eh must be defIned, may consIst of an)r number of 
characters& at least one of which must be non-ntmerlc (i@e~ 
not 0 through 7), and none of which may be the special 
charat:ters; plus sign, minus sign, comma., space, or 
tabulateo If the number of characters is great.:tr than six, 
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only the last sl x will be usedr Any ~ tring consl1stlng only 
of the dl gl ts (~ through 7 "'l n ' ~: con· t de red an 01cta1 number 
of five dtglts,. with left z!rO!.i "lf ne~essary., If more than 
five digits are typed~ onl') thf.: last nve wlll be used .. The 
11 ne typed In Is scanned fr ltl1 t:·;e 11 ef· and each fl eld Is 
evaluated when encounteredc f an undefined symbol Is 
dfscovered1 or a deviation from an understandable format Is 
discovered, an appropriate :oo2:11'::nt is typed and processing 
of the request Is terminated.. If c•ne or more requests 
cannot be lnterpreted6' any ,o ot J2.ti"OCI ed requests following 
them on the same 15 ne wl11 be i HlOired 

The current verslor cf the ss:> loader does not 
automatically load FAPDBG cr en> r:>the:· (l'!bugging aid.. When 
the user types one of the in-cor r.!: dehuggi ng commands,. the 
appropriate re'locatab1e sutprogr.a.m Is lo3ded from the CTSS 
"debugging" llbrarye Thl s 1 mpl! ts tha': the loader should not 
be destroyed before tssutn~ arv of tht!Se commands.- If It Is 
feared that the user's subJro~rzm may destroy the loader, 
FAPDBG may be loaded befo1e tre be:~in·,,ing of execution" 
Thl s procedure should ah•o be u! ed fo · debuggt ng subprograms 
which extend the memory botnd., 

The FAPDBG subprogntm is •~f~rcxt··-·:·ely 12400 locations 
long, octaL, 'This Include! sto1 . .:!ge >ac,e for a maximum of 
800 symbols~ decimalo 

FAPOBG handles the internJJt leV·!ls In thet following 
wayo It always places ltst lf at level one.. Any . Interrupts 
the user has are moved dowr tc: : E!Vels tw·:>, three, and fc,ur" 
Thus It is always posslb'ie to ; ress the interr·upt button 
et ther to return contro 1 t< FI,Pl ~G,. o · t''l stop Its type-out.., 

The supervisor comman( 

FAPOBG AlPHI 

wt 11 cause FAPDBG, after ar not:nt :1 ng I ts presencf!, to read 
requests from the card-lma:e fl. e AlPfA DEBUG~ When the 
fi 1e Is exhaustede or If tt e n ·· f] can not be found 6 FAPDBG 
wl H return to· reading reqt ests fr·c.m :he console as usuaL, 
The flle may be created by uso of t:he ED co111nand., 

When FAPDBG Is enteret # ! t will Jnnounce that fact and 
type the memor·y bound l f t! e bcHnd ha; been cha11ged.. The 
user may then proceed to me ke roquE·st; 'Jf FAPDBG.e To help 
get the above descriptions In a corjcr~t~ example,, a "typical 
session" Is presented be1o\ o IL·n·cMilg a convention used by 
R .. So Fabry(! sample lines\ 11'' f,n preet.Ked by a "U," •~s," 
"Fe" or "Pd'' to Indicate t! at tit~)' ar! typed by the ,Y.ser, 
the .a.upervls;or.;~ .E,APDBG( cr· th! user's subJlrogram, 
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respectlvelyo For example?' the line 

F: 

represents a blank line typed by F~ 

The hypothetical user has written hts own !tine routine, 
assembled and loaded It, and Is trying to get It to give 
correct answerse He first gives the FAPDBG command to 
Inform the loader to load FAPOBG and transfer C(mtro 1 to It .. 
FAPDBG acknowledges that contro 1 has reached It •. 

U:fapdbg 
S:W 1416o0 
F: F:APDBG ENTERED e MEMORY BOUND IS 16:730" 
F: 

The user wishes to Inform FAPDBG of the symbol 
definitions to use .. He does this by typing a ''lork request 
which causes FAPDBG to locate the subprogram In core· memory 
and then to read and relocate the symbols In the symbol 
table file, wh1 ch the user has named "RHCS I 114., 11 FAPDBG 
1 nforms the user of the two stages of thl s proc4ass .. 

U:w sin rhcsJn 
F:SIN IS LOADED AT 5212., 
F:SYMBOLS LOADED .. 
F: 

The next steps the user mlaht take 
breakpoint at the end of hts subprogram, 
parameters, and transfer contro1 to lt., 
look as follows; note that FAPDBO types 
just before It tries to read a new llnee 

U:b end 
F: 
U:a flo 3.,14159 
F: 
U:g sin 
F:PROGRAM STARTEDo 

are to Insert a 
set up its Input 
These steps might 
a carriage return 

After the "PROGRAM STARTED"" comment, the user's 
subprogram Is runnln&o It will run undisturbed until It 
encounters a breakpoint or enters dormant status for some 
reason, such as a protection mode vlolatlono From dormant 
status It Is pesslble (provided the loader has not been 
destroyed) to restart FAPDBG by typ1 ng the corm11and 

FAPOBG 

FAPDBG will redefine the current location symbc•1 C•> to be 
the location of the next Instruction to be executede It ls 
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possible~ now" to give a proc~e-d ';!!.W•?'1t and continue from 
the point at which the subprogr<:m• i.:!Ot(~red dormant status(' 

Let us here suppose,. however !J tha '.'. a 11 went reasonab 1 Y 
well$ and that control reached the breakpOint... F.APOBG will 
Indicate this c:md then watt for requestso 

F:BREAKo 
F: 

The user mlght now reasonab ~~ y want to examine the 
output of his subprogram, for example, a floating point 
number In the accumulator~ This he does by changing the 
output mode to floating polnt and asking for the contents of 
the signed accumulator .x.lJl two concatenated requests., 

U:f 11 a 
F:$A/ 

Unless the user Is satisfied wfth the results, he will 
probab 1 y want to "poke around., •• examIning and ehangl ng 
Instructions and datao 

U:s 1Foo .. 5 
F: FOCl-5/ 
F: 
U:f end+l7 
F:END+l7 
F: 

FAD ENO+:L7 

lo5707999 

U:d 1foo ... S fsb end+l8. 
F:l8 IS NOT DEFINED. 
F: 

Thl s errotr conrnent by FAPDBG Illustrates an easily 
overlooked facti' The numbers typed In the variable field of 
a symboll e I ns1tructlon., both for J trlput and for output, are 
absolute octal constants,. The string of characters "18" 
above was interpreted as a symbol which, of course; was 
undefined .. 

The ustu· next at tempts a concatenation of four 
requests~ but again makes a typtng mistake~ 

U:d * fab end+l7 1 a flo 3~1~159 1 g sln'a 
F:FAI~ IS NOT DEFINED .. 
F :G 'IGNORED(' 
F:$A/ 3f'14159 P • 0 Q • 0 
F: 

Note that the error In the earlier deposit request 
caused the go 1request to be Ignored., This would not have 
been the ease had the requests been typed on different 
1 fnes .. 
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Symmarx gL Requests 

Below are presented In alphabetical order the request 
letters# together with a short description of the operation 
of each request. The numbers In parentheses refer to the 
section headings aboveo 

A FW 

(13a) Replace signed accumulator with FAP word FW. 
the P and Q bltse 

A 

C1ear 

(13b) Type In the current mode the contents of the signed 
accumulator, followed by the P and Q bits~ 

8 LOC 

(16a) Insert a Afeakpolnt at location LOC. 

8 

(16b) Remove the kreakpolnta 

C EP FN 

(12a) Compare the subprogram wl th an entry name e:P wl th the 
file FN BSS and type dl screpancl es In the current: mode .. 

C EP 

(12b) The same as C EP EP$ May be used when the file name 
and an ent~y name are the samee 

D LOC FW 

(11) ~eposlt the FAP word FW In location LOC. 

E FE FS 

(4) Define or redefine the FAP symbol FS to be :c1ual to the 
FAP expression FE& 

F LOCl LOC2 

(5a) Set output conversion mode to .floating po1n1t and type 
the contents of the block of storage from LOCI through lOC2., 

F LOC 

(Sb) Set output conversion mode to .f.loatlng point and type 
the contents of the single location LOC. 
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F 

(5e) dust set output conversion mode to tloatlna tllOint. 

G LOC 

(17) io to location LOCe 

H LOCl LOC2 

(6a) Set output conversion mode to Hollerith and type out 
the contents of the block of storage from LOCI thtrough LOC2o 

H LOC 

(6b) Set output conversion mode to Hollerith and type the 
contents of the single location LOC. 

H 

(6c) dust set output conversion mode to li011erl th .. 

I LOCl LOC2 

C7a) Set output conversion mode to decimal J.nteger and type 
the contents of the block of storage LOCl through LOC2. 

I LOC 

(7b) Set output conversion mode to decimal integer and type 
the contents of the slnale location LOCe 

I 

C7c) dust set output conversion mode to decimal lnteaero 

d LOCl LOC2 

Cia) Set output conversion mode to FORTRAN Integer and type 
the contents of the block of storage LOCl through LOC2. 

J LOC 

(8b) Set the output conversion mode to FORTRAN Integer and 
type the contents of the single location LOC. 

" (8c) Just set the output conversion mode to FORTRAN Integer. 

K FW 

(lila) Insert the FAP word FW In the loaf cal accumulator and 
clear the Sand Q bits. 
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K 

(l4b) Type in the current mode the contents of tlhe logical 
accumulator~ followed by the S and Q bits., 

l EP 

(1) Type the l()ad address of the subprogram with an entry 
name EP,, 

M 

( 15) Type a s tc>rage map., 

N 

Unused~ 

0 lOCl lOC2 

(9a) Set the output conversion mode to ~ctal and type the 
contents of th1e b 1ock of storage U)Cl through· LOC2., 

0 lOC 

(9b) Set the output conversion mode to .Q.ctal and type the 
contents of th<e single location LOC., 

0 

(9c) Just set the output conversion mode to ~ctale 

p 

(18) j!roceed to the location stored In $1C by thE! last break 
or I nterruptt 

Q 

(19) !}.ui t and return to CTSS.

R 

Unusedo 

S lOCl lOC2 

(lOa) Set the output conversion mo•de to J,Ymbo1f4:: and type 
the contents o1f the block of storage lOCl through lOC2o 

S LOC 

(lOb) Set the output conversIon mc•de to li.Ymbo 1 h: and type 
the contents of the single location LOCG 
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s 
(10c) dust set the output conversion mode to J.Ymboltc.., 

T FN 

(2a) Read and relocate, by the last origin typed out1 the 
symbols In file FN SYMTBca 

T 

(2b) Remove all the user's symbols from the symbol tableo 

u 

Unusedo 

v 
Unusedo 

W EP FN 

(3a) Kork subprogram with entry name EP whose symbols are tn 
file FN SYMTBr. The same as L EP 1T FN. 

W EP 

(3b) The same as W EP EP or l EP'T EP. 

X 

Unusedo 

y 

Unusedo 

z 
Unusedo 


