












































































Errata 1 
December 3 1 1969 
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OPTION 

NN = 
NOTIFY 

NN : .. 
NOTIFY AND 
DIRECT TO 
TELETYPE 

NN = 00 
REPLACE 

NN "" 12 
REPLACE AND 
DIRECT TO 
TELETYPE 

PATH 1 

I.OG OUT: 
Error return 

LOG IN: . 
If buffer ful1, 
error return. 

LOG OUT: 
Error return 

LOG IN: 
If buffer full, 
error return. 

LOG OUT: 
Always replace 
messageo 

LOG IN: 
If buffer full, 
dump to disc 
State == 

buffer 

LOG OUT: 
Always replace 
message 

LOG IN: 

PATH 2 PATH 3 

LOG OUT LOG OUT: 
Error return Error return 

LOG IN LOG IN: 
If buffer full, If buffer full, 
error return error return. 

LOG OUT: LOG OUT: 
Error return Error return 

LOG IN: LOG IN: 
If buffer full, If buffer full, 
error return. error return. 

OOT: WG OOT: 
replace 

message 
Always replace 
message 

LOG IN: LOG IN: 
If buffer full, If buffer full 

to dump to disc 
State = 14 until 
buffer em t 

LOG OUT: LOG OUT: 
replace 

message 

LOG IN: 

Always replace 
message 

LOG IN: 
If buffer full, If buffer full,, If buffer full 
dump to disc dump to disc dump to disc 
State = 14,. until State=l4, State=l4, until 
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9.2. CALLS TO FROST 

Page 20 

9.2. 13. Send a Message to the Control lee 

~his call is used to startup a controllee. The controller is suspended 
and the controllee activated. A message may be sent from the problem program 
(controller) to its controllee. 

Format: 

Word 0: 00000 00000 1004A AAAAA 

where: 
AAAAAA is the address of word ALPHA. 

Word ALPHA: 15ZZR ETURN CCMMB BBBBB 
where: 

15 is the code for "send a message to the controllee." 

ZZ represents the bits ONOOOO, 
where: N is the startup controllee option 

N=O Startup controllee with message 
N=l Startup controllee without a message 

OODD=OO Normal 
DODD=Ol Set input bypass. Messages from a controller will bypass 

this problem program and be given to the controllee. 
DDD0•02 Set output bypass. Messages from a controllee will bypass 

this problem program and be given to the controller. 
0000=03 Set input and output bypass. 
DDDO=lO Treat controller like a read onlv file {that is the controller 

of the controller becomes the controller of the controllee 
and any tapes belonging to the controller become controllee 
tapes). Any message of the controllers to the teletype which 
has not yet been output will be lost. 

Return is an address. If this system call was not successfully 
completed, control will be sent to 'return'. tf the call is 
successfully completed, control will be sent to 'return+l 1 • 

CC=OO Do not resume this problem program if the controllee suspends 
waiting for a message from controller. 

CC=Ol Resume this problem program if the controllee suspends waiting 
for a message from controller and this program's input bypass 
is not on. 

MM is the number of main-frame words in the message (MM must never 
be greater than fifteen) 

BBBBBB is the address of word Beta, the beginning of the message 
storage area. 
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(Information deleted) 

Sending a message causes the system to copy the message from problem 
program core into a system buffer and to start the controllee. If 
the input bypass is set and the controller is running in the situation 
teletype-controller-controllee, the controllee will be started with a 
teletype message. 
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9.2. CALLS TO FROST 

CHARGE: 2 MILLISECONCS. 

9.2. l,, GET A MESSAGE FROM THE CONTROLLER 

THIS CALL MAY BE USED av A PROBLEM PROGRAM TO GET A MESSAGE FROM ITS CO~TROLLER. IF A 
MESSAGE IS HAITING, IT IS DELIVERED TO THE REQUESTING PROBLEM PROGRAM. IF THERE IS NO 
MESSAGE WAITING, THE 'NN' OPTION FIELD HILL GE EXAMINED, AND THE INDICATED ACTICN WlLL 
TAKE PLACE. 

FORMAT: 
WORD O: 00000 00000 100,A AAAAA 

WHERE: 
AAAAAA :s THE ADDRESS or HORD ALPHA, 

HORD ALPHA: 16NNR £TURii M:100B 88888 
WHERE: 

16 IS THE CODE FOR 'GET A MESSAGE FROM THE CONTROLLER'. 
KN INDICATES THE SUSPEND MOOE: 

NN•OO IF A MESSAGE lS NOT READY A~D HAITlNG AT THE INSTANT THIS CALL IS 
GIVEN, THE PROBLEM PRO~RA:1 lS SUSPENDED FROM CORE U~TIL SUCH TIME 
THAT A MESSAGE IS READY. 

NN•OI IF A MESSAGE IS GOT REACY AND WAITING AT THE l~STANT THIS CALL IS 
Gl\'Et{, CONrnOt. lilLL BE RETUR!iED TO LOCATION 'RETliRN' WITH THE 
BUFFER UNTOUCHED. 

RETURN IS AN ADDRESS. IF TH;S SYSTEM CALL HAS NOT SUCCESSFULLY CO~PLETED, 

CONTROL HILL BE SENT TO 'RETUR~'. IF THE CALL IS SUCCESSFULLY 
COMPLETED, CONTROL HILL EE SENT TO 'RETURN+!'. 

MM is the maximum number of main frame words to be 
delivered as a result of this call. If MM is zero, the 
entire message is delivered and may be up to 45 
main-frame words. 

BBBBBB IS THE ADDRESS Or HORD BETA, THE BEGINNING OF THE MESSAGE STORAGE AREA, 

GETTING A ~ESSAGE CAUSES THE SYSTEM TO COPY THE MESSAGE FROM A SYSTEM BUFFER INTO PROBLEH 
PROGRAM CORE. THE SYSTEM BUF'FER IS DESTROYED. 

CHARGE: Z MILLISECONDS IF MESSAGE IS HAIT:NG. 

I 
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9.2. CALLS TO fRCST 

9. 2. te. CiCT A MCSSACiC rRCM mt COllTROL.LCC 

Errata 1 
October 1 , 1970 

5121169 PACiE 22 

This call may be used by a problem program to get a message from a controllee. 
If a message is waiting, it is delivered to the requesting problem program. If 
there is no message waiting, a word of all sevens {minus zero) or a word of all 
twos is delivered to the problem program in Beta, and the error return taken. 
The twos are oiven if this nroblem oroaram was starter! un hecausP. it user! ontion 
CC=Ol on Frost Call 15, Send a Message to the Controllee'. The sevens are given 
rORMAT: otherwise. 
WORD O: 00000 00000 t004A AAAAA 

HHERE: 
AAAAAA IS THE ADDRESS OF HORD ALPHA. 

HORD ALPHA: t700R £TURN MMOOB aaaaa 
WHERE: 

t7 
MM 

f!C TURN 

oaoooe 

IS THE CODE FOR 'GET A MESSAGE FROM THE CONTROLLEE'. 
IS THE MAXIMUM NUMBER OF' MAIN FRAME WORDS TO BE DELIVERED AS A RESULT or 
THIS CALL IMM MUST hEVER BE GREATER THAN FIFTE£1ll, 
I& Ah ADDRESS. If THIS SlSTCM CALL HAS hCT succcssruLLY COMPLCT[D, 
COhTROL HILL OC SCNT TO 'RCTURh'. tr THC CALL IS SUCCCSSfULLY 
COMPLCTCD, COHTROL HILL OE SCHT TO 'R£TURH•I'. 
IS me ADDRESS OF' HORD OCTA, THC DCGINNU.Ci or THC l'ICSSAGC STOR.lCit ARCA, 

GETTING A MESSAGE CAUSES THE SYSTEM TO COPY THE MESSAGE fROH A SYSTEM BUFFER INTO PROBLEM 
PROGRAM CORE. THE SYSTEM BUFFER lS DESTROYED. 

CHARGE: 2 Ml LL! SECONDS. 

9.2. 16. CiET SYMBOLS FROM THE CONTROLLER 

THIS CALL IS IDENTICAL TO 'GET A MESSAGE F'ROM THE CONTROLLER', DESCRIBED ON PAGE 21, 
EXCEPT THAT THE MESSAGE IS DELIMITED INTO RIGHT·JUSTIFIED SYMBOLS •(~l• ACCORDING TO 
CERTAIN RULES. THE SYMBOLS ARE PLACED IN SEPARATE SEQUENTIAL COMPUTER HORDS. 

F'ORl'IAT: 
WORD O: 00000 00000 1004A AAAAA 

KHER£: 
AAAAAA IS THE ADDRESS Or WORD ALPHA. 

•<41• A SYMBOL IS DEFINED TO BE LESS THAN ELEVEN CHARACTERS. 
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9.2. CALLS TO FROST 

HORD ALPHA: 20NNR ETURN M~DDB BBBBB 
WHERE: 

20 IS THE CODE FOR 'GET SYMBOLS FROM THE CONTROLLER'. 
NH INDICATES THE SUSPEND MODE: 

NN•OO IF' SYX90LS ARE NOT READY AND HAITl!'IG AT THE lllSUtlT THIS C.\LL IS 
G1Vtl\, THE PPODLEM PROGR.\M lS SUSPtflDEO F'ROM CORt U~HIL SUCH Tl~t 

THAT A MESSAGE IS READY. 
NN•OI IF SYMBOLS :.RE NO? RE:.OY AHO HAITING AT THE INSTANT THlS c:.LL IS 

GIVE!l, CONTROL HILL BE RETURNED TO LOCATION 'RETURll' t!ITH THE 
BUFFER UNTOU~HE~. 

MM IS THE MAXlNUN NUMBER or N.\lJ'( FRAME HORDS TO BE DELIVER£D AS A RESULT er 

this call. If MM is zero all symbols will be delivered. I 
The maximum is 150, 

RETURN IS A~ ADDRESS. IF THIS SYSTEM CALL HA~ NOT SUCCESSFULLY CO:i?LETED, 
COtHROL HILL 8£ SENT TO 'Rt:TUiUI'. IF' THE C:.LL IS SUCCESSFULLY 
COMPLETED, CONTROL HILL BE SENT TO 'RETURN+!'. 

DD INDICATES HHAT CH:.RACTERS ARE TO BE USED :.s SYMBOL DELI~ITERS: 
DD•OO CAUS~S SYMBOLS TO BE DELIM:TED BY SPACES AND LINE SEPARATORS. 
DD•OI CAU.lES SYMBOLS TO BE ~£LIMITED BY SPACE, Ll!\E SE?AR.HOR, CO:i!'!A, 

PER!OD, SEMICOLON, LEFT PARENTHESIS, RIGHT PAREHTHES!S1 
le-fl: bracket, and right bracket. 

DD-04 causes symbols to be delimited by 6-bit ASCII charac­
ters specified in the Beta array (one delimiter right­
adjusted per Beta word). There can be a maximum of 
10 delimiters. A Beta word which contains a negative 
integer ends the list. If no delimiters are set only 
18-bit character strings beginning with an "at'"l (@) 
character (40 octal) are delimiters. These are always 
delimiters. 

BBBBBB IS THE :.oORESS OF' HORD BEiA, THE BEGiliN!NG or THE MESS:.GE STOR:.GE :.RE:.. 
EACH IliCOMlliG SYMBOL IS RIGHT JUSTIFIED INTO A SEPARATE KORD ST:.RTIN~ :.T 
HORD BETA. 

,GETTiliG A MESSAGE CAUSES THE SYSTEM TO COPY THE MESSAGE FROM A SYSTEM BUF'rER ::1TO PRe3LEM 
PROGR.\!'1 CORE. THE SYSTEM BUFF'LR IS DESTROYED. 

DELIMITERS :.RE TREAiED AS BLANKS, Iii iHE SENSE THAT THEY CAUSE PREVIOUS =ONilG~OUS 
NON·DELIMITER CH:.RACTERS TO SE STORED AS A S\XBOL. HO~EVER, ,\ HON·BL:.NK DE~:MliER <IF 
USEOl IS STORED AS THE t\EXT SEQUE:1TIAL_ SYMBOL. MULTIPLE BL:.NKS ARE TREATED LlKE: A Sl!'\GLE 
blank when blank is used as a delimiter. 
ON A 'Ct:T SYMBOLS' C.\LL REOUESTlliC MORE SYMBOLS THAN SENT, THE SYMBOL AFTER iHE LAST 
SYMBOL SENT HILL BE RECEIVED AS 400204. 

THE 'AT' CHARACTER C'O OCT.\Ll ALHAYS SIGNALS THE BEGINNING OF AN EIGHTEEK·BIT TTY•TRIO 
C40XXXXI Iii THC: EXTENDED ASCII CHARACTER SET • (51 •. 

CHARGE: 2 MILLISECONDS IF' :-!ESSAGE IS HAITINC_ 

•<Sl• SEE SECTION 3.3.1. 
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9.2. CALLS TO FROST 

9. 2. I 7. GET SYMBOLS f'ROM THE CONTROLLEE 

TH!S CALL IS SIMILAR TO 'GET A MESSAGE. f'ROM THE CONTROLLEE', DESCRIBED ON P:.GE 22, 
£XC£PT THAT THt f':ESSAGE IS DELINITED INTO RIGHT·JUSTlflED SYMBOLS &(6)11 :.ccORDING TO 
CERTAIN RULES. THE SYMBOLS ARE PLACED IN SEPARATE SEQUENTIAL COMPUTER MOROS. IF THE 
SYMBOLS ARE NOT READY AND WAITING, THE ERROR RETURN WILL BE TAKEN with a word of either 
7's or 2's stored in BET A (7 1 s if the PP is running because of an interrupt 
from Teletype, and 2 1 s if the PP is running because its controllee 
suspended waiting for a message from controller).· 

BE STORED. 

FORXAT: 
WORD O: 00000 00000 100,A AAAAA 

WHERE: 
AAAAAA IS THE ADDRESS or WORD ALPHA. 

WORD ALPHA: 
WHERE: 

21 
MM 

2100R £TURN MMDDB BBBBB 

IS THE CODE f'OR 'GET SYMBOLS f'ROM THE CONTROLLEE'. 
IS THE MAXIMUM NUMBER er. MAIN f'RAME HORDS TO BE DELIVERED AS A RESULT OF 
THIS CALL. If MM is zero, a maximum of 150 characters may 
be delivered. --

RETURN IS AN ADDRESS. If' THIS SYSTEM CALL WAS NOT SUCCESSFULLY COMPLETED, 
CONTROL HILL BE SENT TO 'RETURN'. If' iHE CALL IS SUCCESSF'ULLY 

DD 
COMPLETED, CONTROL HILL SE SENT TO 'RETURN+!'. 
INDICATES WHAT CHARACTERS ARE 10 BE USED AS SYMBOL DELlMliERS: 

DD•OO CAUSES SYMBOLS TO BE DELIMITED BY SPACES AND Ll~E SE?ARATeRs. 
DD=Ol Causes symbols to be delimited by space, line separator, 

comma, period, semicolon, left parenthesis, right 
parenthesis, left bracket, end right bracket. 

DD=04 Causes symbols to be delimited by 6-bit ASCII characters 
specified in the BETA array (one delimiter right-adjusted 
per BETA word). There can be a maximum of 10 
de.limiters. A BETA word which contains a negative 
integer ends the list. If no delimiters are seti only 
18-bit character strings beginning with an "at' (@) 
character (40 octal) are delimiters. These are 
always delimiters. 

BBBBBB IS THE ADDRESS OF HORD BET.\, THE BEGINNING or THE MESSAGE s::~~GE ~REA. 

EACH INCOMING SYMBOL IS RIGHT JUSTIFIED INTO A SEPARATE HORD ST.\RTINC ~T 
HORD BET A. 

GETTING A MESSAGE CAUSES THE SYSTEM TO COPY THE ~ESSAGE f'ROM A SYSTEM BUF'FER INTO PROBLEM 
PROGRAM CORE. rHE SYSTEM BUFF'ER IS DESTROYED. 

THE 'AT' CHARACTER ,,0 OCTAL) ALWAYS SIGNALS THE BEGINNING or AN EIGHTEEN·BIT TTY·TRIO 
C.40XXXXl IN THE EXTEl\DED ASCII CHARACTER SET 11C71 •. 

CHlRGE: 2 MILLISECON~S IF' SYMBOLS ARE KAITINC. 

•t61• A SYMBOL IS DEF'INED TO B£ LESS THAN ELEVEN CHARACTERS. 
•<TJ• SEC SCCTlON 3.3. I. 
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9.2. CALLS TO FROST 

9. Z. 18. !NIT IAL!ZE OR DIS CONNECT A CONTROLLEE 

THlS CALL MAY BE USED BY A PROBLEM PROGRAM TO 
BEFORE A PROBLEM PROGRAM STARTS A CONTROLLEE, 
VERIFIED. 

INITIALIZE OR DISCONNECT A CONTRCLLEE. 
CERTAIN PARAMETERS MUST BE SET AND/OR 

FORMAT: 
HORD o: 00000 00000 100,A AAAAA 

WHERE: 
AAAAAA IS THE ADDRESS OF HORD ALPHA. 

HORD ALPHA: 
HHERE: 

22 
N:i 

22NNR ETURN 00009 BBBBB 

IS THE CODE FOR 'INITIALIZE OR OISCO~NECT A CONTROLLEE'. 
INDICATES HHETHER INITIALIZE OR ClSCONNECT IS DESlRED. 

NN•OO INITIALIZE (ERROR IF A CONTROLLEE IS ALREADY ?RESENTl. 
NN•O! DISCOtlNECT <ERROR IF THERE IS NO SUCH CONTROLLEEl. 
NN•OZ INlTlAL!ZE A CONTROLLEE AT A PRIORITY OTHER THAN 

CONTROLLER'S. 
THE 

RETURN IS AN ADDRESS. lF THIS SYSTEM CALL HAS NOT SUCCESSFULLY COMPLETED, 
CONTROL WILL BE SENT ro 'RETURW. IF' THE CALL :s Si;CCESSFULLY 
COMPLETED, CONTROL HILL BE SENT TO 'RETURN+!'. 

BBBBBB IS THE ADDRESS OF A HORD, BETA, CONTAINING THE NAME OF THE PROBLEM TO BE 
STARTED. 

HORD BETA: CONTROLLEE FILE NAME CASCll, RIGHT JUSTIFIEDl. 

HORD BETA+!: OOXXX XXXTT TTTTT TTT7T 
l\HERE: 

xxxxxx :s THE SIZE AT HHICH TO START THE CONTROLLEE. IF xxxxxx • 0, s:zt IS 
FlLE LENGTH MINUS 256 (0£Cl. 

TT ... T IS THE TIME LIMIT FOR THIS PROBLEM PROGRAM IN MICROSECONDS. NOTE THAT 
TH:S DOES NOT CHANGE THE PRIORITY. IF TT .•. T • 0, T!ME lS TAKEN FROM 
CONTROLLER'S 71ME LIMIT. 

WORD BETA+2: THE FLOATlNG POlNT PRIORITY VALUE TO BE USED FOR THE CONTR~LLEE IF NN • OZ. 
IF 'BETA+2' IS ZERO, THE CONTROLLER'S ?RI~RITY HILL BE USED FOR THE 
C~NTROLLEE WITH NO lNDlCATION OF THIS FACT BEING GIVEN ro THE CONTROLLER. 
IF '9ETA+2' IS NOT FLOATWG ?OIN7, OR IS NEGATIVE, THE ERROR RETURN 
WlLL BE TAKEN. IF 'BETA+2' HAS A CHARACTERISTIC OF 1777 OR 3777, THE 
ERROR RETURN WILL SE TAKEN. 
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9.2. CALLS TO FROST 

THI s CALL DOES NOT START THE CONTROLLEE. THE PROBLEM PROGRAM MUST srno A MESSAGE TO THE 
CONTROLLEE TO START IT. AN ERROR RETURN WILL BE TAKEN IF THE FILE SIZE CF THE CCNTROLLEE 
IS LESS THAN 401 :OCTALl OR GRE.\TER THAN 303,337 COCTAL.l. 

CHARGE: Z MILLISECONDS. 

9. Z. 19. CLOS£ 

THIS CALL MAKES IT POSSIBLE f'OR THE REQUESTING PROBLEM PROGRAM TC SEVER ITS CO~NECT!CN 

HITH A DISC FILE OR SET or DISC FILES HITHOUT AFFECTING THE STATUS or THE FILEISl IN 
QUEST! ON • 181 •. 

FORMAT: 
HORD O: 00000 00000 1004A AAAAA 

HHERE: 
AAAAAA IS THE ADDRESS or HORD ALPHA. 

HORD ALPHA: :Z3NNR £TURN 00008 888B8 
HHE;RE: 

23 lS THE CODE FOR 'CLOSE'. 
l'\N 
Rt:TURN 

IS THE NU~BER or f'!LES REQUESTED. 
IS ~N AODRESS. IF' THIS SYSTEM CALL HAS NOT SUCCESSFULLY COMPLETED, 
CONTROL HILL BE SENT TO 'RLTURN', If' THE CALL IS SUCCESSFULLY 
COMPLETED, CONTROL HILL BE SENT TO 'RETURN+!'. 

BBB BBB iS THE ADDRESS Ot THE FIRST HORD, BETA, or THE NN <LESS THAN 17 DECll'IALl 
REQUESTS. 

HORD BETA: 
HHERE: 
I'll'! 

RR 

l'IMRRS SOOOO 00000 00000 

IS THE MINUS HORD Of' THE FILE TO BE CLOSED. 
INDICATES THE READ/HRITE STATUS: 

RR•OO HO CHANGE. 
RR•OI MAKE THIS f'ILE A READ ONLY FILE, STARTING NOH. 
RR•OZ MAKE THIS FILE A REAOIHRITE FIL~_!_ STARTl~G NOH. 

RR=04 Make this file execute-only, now.· 

SS IS FILLED !ti l8Y f'ROSTI ON COMPLETION er THE SYSTEM CALI., AS FOl.LOHS: 
SS•OO NORMAL COMPLETION. 
SS•04 ACCESS DENIED. 

•<SI• COMPARE 'DESTROY', PAGE 7. 
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0.2. CALLS TC rRCST 

WORD BETA+ I: SAME AS BETA 

IF' RR• 02 AND THE F'ILE IS PUBLIC, ACCESS HILL BE DENIED. 

UPON COMPLETION, ZEROES ARE PLACED IN THE CORRESPONDING MINUS WORDS, MEANING THAT THIS 
F'ILE HAS BEEN REMOVED F'ROM THE PROBLEM PROGRAM'S LIST OF' INPUT/OUTPUT EQUIPMENT. 

CHARGE: 2 MILLI SECONDS. 

9.2.20. TIME LIMIT, USER NUMBER, BANK ACCOUNT, PRIORITY, ETC. 

THIS CALL ALLOWS THE REQUESTING PROBLEM PROGRAM TO MODIF'Y ITS TIME LlMIT; TC GET ITS 
USER lDENTIF'ICATION NUMBER AND BANK ACCOUNT; TO CHANGE ITS PRIORl':'Y; TO GE'!' ITS 
CURRENT TIME LIMIT AND PRIORITY; TO GET THE PERCENTAGE TIME CHARGED; TO GET THE 
PROBLEM PROGRAM NAME AND F'lELD LENGTH; OR TO GET THE DESCRIPTOR BLOCK AND USER BLOCK 
TABLES. 

F'ORMAT: 
WORD O: 00000 00000 1004A AAAAA 

WHERE: 
AAAAAA IS THE ADDRESS or HORD ALPHA. 

Word ALPHA: 
where: 

24 
NN 

24NNR ETURN OOOOB BBBBB 

is the code for this system call. 
indicates which option is desired; 

NN=OO means modify time limit. 
NN=Ol means get user identification number and current bank account. 
NN=02 means change priority. 
NN=03 means get time limit and priority. 
NN=04 means get percentage time charged. 
NN=05 means get problem program name and field length. 
NN=06 means get descriptor -block and user block tables.* 
NN=ll means get user number, current bank account, and division 

number. 
NN=l5 means get controllee 1 s name and field length. 

NN=16 means get bank-account table. 
NN=25 means get controller's name and field length. 
NN=26 means get file-index table.** 
NN=33 means get account number, suffix if logged 

in, protection level, suffix if logged in or not. 

* See Chapter 2. 

':":'see Appendix B for formats of these tables. 
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NN=36 means get disk-map table.* * 
NN=46 means get correspondence table. 

RETURN is an address. If this system call was not 
successfully completed, control will be sent to 
"return." If the call is successfully completed, 
control will be sent to "return+ 1." 

BBBBB is the address of a word, BETA, whose format is 
described below. 

'•'see Appendix B for formats of these tables. 
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9.2. CALLS TO FROST 

NN. oo: mt lll:M TlHt L.IHIT. IN ltlTCGC:" HICAC,CCOllD~. rMM Tift r"OOL[H 
PROGRAM, 

NN • 01: FILLED IN BY FROST MITH THE RIGHT JUSTIFIED ASCII USER 
IDENTIFICATION NUMBER. 

N~ • 02: THE NEH PRIORITY, IN FLOATlNG POINT, PROVIDED BY THE PROBLEM 
PROGRAM. IF ZERO, NO CHANGE HILL BE EFFECTED. 

NN • 03: FILLED IN BY FROST HITH THE EXISTING TIME L.l!1IT, IN IriTEGER 
!11 CROSE C OtiO S. 

NN • O~: FILLED IN BY FROST HITH THE ASCII PERCENTAGE CHARGE DISTRIBUTION, 
NON·PRIORlTY WEIGHTED, AS 

bbXX: YY: ZZ 
HHERE: 

bb ARE THO BLANK CHARACTERS 
xx IS THE PER CENT or TOTAL Tl!1E CHARGED reR CPU USAGE. 
VY IS THE PER CEHT OF TOTAL TIME CHARGED FOR 110. 
zz IS THE PER CEllT or TOTAL TIME CHARGED FOR SYSTEM CALLS. 

VALUES IN THESE FIELDS HILL BE SET TO ZERO HHEN THE CA~L IS MADE, 
so THAT A SUBSEQUENT CALL HILL. REFLECT PERCENTAGES or TIME USED 
SINCE THE LAST PREVIOUS CALL. THESE VALUES PERTAlN TO A GIVEN 
DESCRIPTOR BLOCK Cl.£., A SINGLE PROBLE:i PROGRAM; -'NLY. 

NN • 05: FILLED IN BY FROST HlTH THE RIGHT·JUSTIFIED ASCII PROBLE!1 PROGRAM 
NAME. 

NN • 06: POINTS TO THE FIRST HORD ADDRESS Or A BUFFER. TH!S SUFFER MUST 
BE ,300 CDECIMALl H-'RCS IN LE~IGTH. AN ERROR RET\iRN !S G:vrn IF' 
THE FIRST HORD ADDRESS ?LUS 2300 COEC!MALl EXCEEDS ~HE PROGRAM 
FIELD LENGTH. THE SYSTEM HILL RETURN TO TH:S BUFFER THE 
F'OLLOH ING: 

NN=l l 
NN=l5 

NN=16 

NN=25 

NN=26 

Words 1-N - The descriptor block table 
(16 words/block). 

Words N+l - A word of 2 1 s: 2222 ... 2. 
Words (N+2)-M - The user block table (7 words/block). 
Word M+l - A word of 2 1 s: 222 ... 2. 
NOTE: M, N are unknown, but M < 2300. 

same as NN=O l . 
filled in by FROST with controllee 1 s name, ASCII right 
justified. 

first-word address of a 18010-word 
buffer. 
filled in by FROST with controller's name, 
ACSII right justified. 
first-word address of a buffer 435210 words 
long. 



Word BETA+l: 
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NN=33 filled in by FROST. 

NN=36 
NN=46 

Format: XXCCS SODAA AAAAA AAAAA 
where: 

XX will contain the ASCII code for the 
caller's suffix if the teletype is logged 
in under the caller's suffix; otherwise 
it will be zero. 

CC will contain the caller's protection 
level, an integer number 0-7. 

SS will contain the ASCII code for the 
caller's suffix (A, B, C, or D). 

D is the operating level of the machine 
(default level). 

AA will contain the ASCII code for the 
account number of the caller. 

first-word address of a buffer 102410 words long. 
first-word address of a buffer 2810 words long. 

NN =00 filled in by FROST with the value of the time limit, 
in integer microseconds, at the time this call was 
made (prior to installing the new time limit). 

NN=Ol filled in by FROST with the current value of the 
bank account, in integer microseconds. 

NN=02 filled in by FROST with the existing priority, in 
floating point, at the time the call is made. 

NN=03 filled in by FROST with the existing priority, in 
floating point, at the time the call is made. 

NN=04 filled in by FROST with the total number of 
integer microseconds used since the last previous 
call. This is the base of the percentages used in 
word BETA. 



Change 2: Sept. 15, 1972 

6600 System Calls and 1/0 Requests CIC-LTSS-9-Ed.3 5/27/69 Page 28b 

9.2. CALLS TO FROST 

NN=OS fi 1 led in by FROST with the binary field length of the 
file. 

NN=l 1 same as NN=O l . 
NN=15 fi 1 led in by FROST with the binary field length of the 

cont ro 11 ee . 
NN=25 filled in by FROST with the binary field length of the 

cont ro 11 er. 

NN=26 filled in by FROST with absolute first- I word address of file-index table. 

Word BETA+2: NN=l 1 fi 1 led in by FROST with the ( 6 bi t b i nary) division 
number. 
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9.2. CALLS TO fROST 

OPTION NN • 02 HILL CAUSE THE PROBLEM PROGRAH TO BE DUMPED TO DISC AND QUEUED roR RELOAD 
AT THE NEH PRIORITY. THE ERROR RETURN HILL BE TAKEN lf" mt > 03, IF THE NEW PRiORITY IS 
kOT A POSITIVE FLOATING POINT NUMBER, OR lf" THE NEW PRIORITY HAS A CHARACTERISTIC OF 1777 
OR 5777. 

The format of the bank-account table (NN=l6), for each word, is: 
I USNOI DIVI BANK! where USNO =binary user number (20 bits), 
DIV = division code (6 bits), and BANK = time remaining in bank account 
(34 bits). 

Change: 2 milliseconds, except for 1.2 seconds for NN=06. 
9. 2. 21. AUT CMA TIC SUSPE:iD AND REST ART 
·····-··------·~-------····--·-------· 

THIS CALL SUSPENDS THE PROBLEM PROGRAM ISSUING THE CALL AND AUTOMATICALLY RESTARTS IT AT A 
LUER TIHE. 

tORHAT: 
WCRO O: 00000 00000 100,A AAAAA 

WHERE: 
AAAAAA IS THE ADDRESS Or HORD ALPHA, 

HORD ALPHA: 2500R ETURN 00009 Basaa 
KHER£: 

25 
RETURN 

eaeaaa 

IS THE CODE FOR 'AUTO~ATIC SUSPEND AND RESTART'. 
IS AN ADDRESS. IF THIS SYSTEM CALL HAS NOT SUCCESSFULLY COX?LETED, 
CONTROL HILL SE SEliT TO 'RETUR!i'. It THE CALL IS SUCCESSFULLY 
COMPLETED, CONTROL HILL BE SENT TO 'RETURN+!'. 
IS THE ADDRESS OF A HORD, BETA, CONTAlNING THE LENGTH OF THE SUSPENSION, 
IN INTEGER MICROSECONDS. 

THE SUSPEND LENGTH HUST BE BET~EEN THIRTY SECO~DS ANO THIRTY MINUTES. THE ERROR RETURN 
HILL BE TAKEN IF THE PROBLEM PROGRAM OKNS A TAPE, OR HAS A CONTROLLER OTHER THAN TELETYPE, 
OR HAS A CONTROLLEE. 

AT THE TIXE THIS CALL IS ISSUED, THE JOB h!LL BE SUSPENDED FROM ALL OPERATION FOR THE 
PERIOD SPECIFIED, ~MD HILL BE IN STATE • 31. AT THE END OF THE SUSPE~SIOM PERICO, THE JOB 
MILL BE PUT INTO A STATE • ti AND MILL BE ELlGlBLE TO RUN AGAIN. CCNTROL HILL THEN BE 
SENT TO 'RETURN+!'. 

CHARGt:: 2 milliseconds plus load and dump charges of 64 milliseconds 
.+ (4 microseconds * problem program field length) 
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9.2. CALLS TO FROST 

9. 2. 22. ME:SSAGE BYPASS CONTROL 

THIS CALL ALLOHS A PROBLEM PROGRAM TO TURN INPUT ANO/OR OUTPUT BYPASSES ON OR CFF. IF A 
PROBLEM PROGRAM'S OUTPUT BYPASS IS TURNED OFF, THEN IT HILL RECEIVE MESSAGES GENERATED 
BY ITS CONTROLLEE; If' ITS OUTPUT BYPASS IS TURNED ON, THEN MESSAGES SENT BY :rs 
CONTROLLEE HILL BYPASS THIS PROBLEM PROGRAM AND GO TO THE NEXT HIGHER CONTROLLER PROBLEM 
PROGRAM WHOSE OUTPUT BYPASS IS TURNED OFF. IF A PROBLEM PROGRAM'S INPUT BYPASS IS 
TURNED OFF, THEN IT HILL RECEIVE MESSAGES GE!IERATED BY ITS CONTROLLER; IF ITS INPUT 
BYPASS IS TURNED ON, THEN MESSAGES SENT BY ITS CONTROLLER HILL BYPASS THIS PROBLEM PROGRAM 
AND GO TO THE NEXT LOHER CONTROLLEE HHOSE INPUT BYPASS IS TURNED OFF'. 

f'ORMAT: 
HORD O: 00000 00000 IOO~A AAAAA 

l\HERE: 
AAAAAA IS THE ADDRESS or HORD ALPHA. 

HORD ALPHA: 
l\HERE: 

26 
NN 

JJ 

MM 

26NNR ETURN JJMMO 00000 

IS THE CODE FOR 'BYPASS co:ITROL'. 
OETERMlHES THE TYPE OF BYPASS: 

NN•OI REFERS TO INPUT BYPASS. 
N~•02 REFERS TO OUTPUT BYPASS. 
rrn-03 REFERS TO BOTH H\? 1JT !.ND OUTPUT BYPASSES. 

DETERMINES THE NATURE OF THE BYPASS: 
JJ•OO IMPLIES TUR!! OFF' BYPASS. 
JJ•OI IMPLIES TURii 0:1 BYPASS. 

STANDS FOR PROBLEM PROGRAM, CONTROLLER, OR CONTROLLEE: 
MM•OI REFERS TO PROBLEM PROGRAM. 
MM•02 REF'ERS TO CONTROLLEE. 
MM•03 REF'ERS TO CONTROLLER. 

IF MM • 02 AND THERE IS NO CONTROLLEE, OR If' MM • 03 AND THERE IS NO CONTROLLER PROBLEM 
PROGRAM, CONTROL HILL 8£ SENT TO 'RETURN'. 

THE 'SEND MESSAGE TO CONTROLLEE' •C!Ol• SYSTEM CALL. Olrf'ERS FROM THE 'BYPASS 
CONTROL' IN THAT ONCE THE FORMER HAS TURHED THE BYPASS ON, THERE IS NO HAY TO TURN IT 
arr EXCEPT BY DISCONNECTING AND RE·INITIALIZING THE PROBLEM PROGRAM. 

CHARGE! 2 11IL.LISECONDS. 

•CIOI• SEE PAGE 19. 
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9.2.23. SEND A MESSAGE TO DEVICE 

This call allows a problem program to send messages to non-

teletype remote devices (such as file transport, TMDS, and remote 

terminals) provided: (1) the FROST system has the remote machine in its 

remote machine number table, (2) the remote machine is not one of those 

under system control only, and (3) the access information level of the 

remote machine is higher than or equal to that of the user program. Buffer 

sizes of 0 to 512 60-bit words can be transferred. A 96-bit message header 

constructed by FROST (or the remote machine on input) precedes each buffer. 

It contains information necessary to route the message, and tells the 

destination what to do with it. 

Format: 

Word ZERO: 00000 00000 1004A AAAAA 

where: 

AAAAAA is the address of word ALPHA. 

Word ALPHA: 

where: 

31 

NN 

31NNR ETURN OOOOB BBBBB 

is the code to "send a message to device. 11 

indicates the suspend mode: 

NN==OO If the message can't be sent at this instant, 

control will be returned to location "RETURN." 

NN==Ol If the message can't be sent at this instant, 

suspend the requesting problem program in 

state 22 until the message is sent. 

RETURN is an address. If this system call was not 

successfully completed, control will be sent to 
11 RETURN. 11 If the call is successfully completed, 

control will be sent to 11 RETURN + 1. 11 

BB BB BB is the address of Word BETA, the beginning of a 

two-word array. 
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Word BETA: OOSSD DDDDD MMMMX XXXXX 

where: 

SS is filled (by FROST) on completion of the 

system call, as follows: 

SS=OO normal; message was copied into system 

buffer. 

SS=Ol 

SS=02 

SS=03 

SS=04 

DDDDDD 

MMMM 

xxxxxx 

when NN=OO, and the preceding message to a 

device has not yet been sent from the system 

buffer to the device. 

User access is denied to this device. 

MMMM field error. 

when NN=OO, and the system output queue is too 

long for this device. 

Machine-device identification number. 

is the number of main-frame words in the 

message. 

is the address of the beginning of the message. 

Word BETA+l: The low-order 16 bits contain message-header 

type-control information: 

bit 2 15 First Identifies this message as the first of a 

sequence of messages. 

bit 214 Last 

bit 2 13 Error 

Identifies this message as the last of a 

sequence of messages. 

If message can't reach its destination, it 

will be returned to the sender with the error 

bit on unless the error bit is already on, 

in which case the message is lost. 

bit 2 12 Convert If zero, FROST will convert input teletype 

messages from 8- to 6-bit ASCII and output 

teletype messages from 6- to 8-bit ASCII 

only when the system provides this service 

for source and destination machines and when 

the message buffer is less than 16 60-bit words. 
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Type 

Control 

Chain 

Defines kind of information in this message. 

Meaning depends on the type. 

The 96-bit header may be extended by setting 

the chain bit. Any additional header must occupy 

consecutive 48-bit bytes (left justified overlapping 

word boundaries) in the message buffer. The 2° 

bit of each header byte is a chain bit. The header 

is terminated, and text begins at a zero chain 

bit. The number of words in the message required 

by this call is the total number of 60-bit words 

in the problem program's message buffer, 

including possible header extensions and 

message text. 

A message of zero length means only 

the 96-bit header is transmitted. 
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9.2.24. GET A MESSAGE FROM DEVICE 

This call allows a problem program to receive messages from non­

teletype remote devices. It is the input version of FROST call "Send a Message 

to Device" and has the same limitations. The input messages are queued up 

and given to the user in order, one at a time. 

Format: 

Word ZERO: 00000 00000 1004A AAAAA 

where: 

AAAAAA is the address of word ALPHA 

Word ALPHA: 32NNR ETURN OOOOB BBBBB 

where 32 is the code to "get a message from device." 

NN indicates the suspend mode: 

RETURN 

BBBBBB 

NN=OO If there is no message waiting at 

this instant, control will be returned 

to location "RETURN." 

NN = 01 If there is no message waiting at this 

instant, suspend the requesting 

problem program in state 2 3 ( S)' 

is an address. If this system call was not 

successfully completed, control will be sent 

to "RETURN." If the call is successfully 

completed, control will be sent to "RETURN + 1." 

is the address of Word BETA, the beginning 

of a three-word array. 

Word BETA: OOSSD DDDDD MMMMX XXXXX 

where: SS is filled (by FROST) on completion of the 

system call, as follows: 

SS=OO Normal return - a message from device was 

copied from a system buffer into the problem 

program. DDDDDD contains the machine de­

vice identification number which sent the 

message. BETA+ 2 contains the size of the 

message. No teletype message has been 

received. 



DD DD DD 

MMMM 

SS=Ol 

SS=03 
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when NN=OO, and as yet no message has 

arrived. 

normal return; a message has been 

received from the user's teletype. It can 

be picked up by issuing an appropriate 

1 get symbols or get message from controller' 

FROST call. A message from device may 

or may not have been received and copied 

into the problem program, depending 

whether or not DDDDDD is non-zero. 

(filled in by FROST) machine-device identification 

number. 

is the maximum number of main-frame words to be 

delivered as a result of this call. 

XXXXXX is the address of the beginning of the message-storage 

Word BETA+ 1: 

Word BETA+ 2: 

where: 

area. 

The low-order 16 bits are filled in by FROST and 

will contain any message-header type-control 

information received. 

PPPPP PNNNN LLLLL LKKKK 

PPPPPP (filled in by FROST) is the machine-device 

identification number associated with the next 

message in the queue, if there is one. 

NNNN 

LLLLLL 

KKKK 

(filled in by FROST) is the number of words in the 

message received from device DDDDDD. 

(filled in by FROST) is a flag which if nonzero, 

means an input message from the source-machine 

device-number, LLLLLL, was lost because the 

system-device input queue was too long. 

(filled in by FROST) is the size of the lost input 

message. 
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9.5. CALLS TO CMPPU 

o. s. I. lttcutn Tll'lt CLOCK 
8 I • •I I I I I 8 I a • e I I I• • • I. I I I I I 

THIS CALL ALLOWS ONE TO GtT TH£ CONTENTS OF' TH£ 6600 REAL TIM£ CLOCK. 

F'ORl'IAT: 
WORD O: 00000 00000 UUOIA AAAAA 

WHERE: 
UU INDICATES WHICH CLOCK IS REQUESTED: 

UU=OO means store the current microsecond charge 
(including the I/O, CPU, and system-call 
charges, non-priority-weighted) into location 
AAAAAA and return control for location 
AAAAAA+3. (The current microsecond charge 
is cleared every time the job leaves the 
alternator loop.) 

PAGt 51 

UU•OI MEANS STORE THE CURRENT READING OF' THE SIXTY·B!T CLOCK IN LOCATION 
AAAAAA AND TRANSFER CONTROL TO LOCATION AAAAAA+I. THE SlXTY·BIT 
CLOCK CONTAINS THE NUMBER or ELAPSED MICROSECONDS SlNCE ~ANUARY I, 
1965. 

UU•OZ MEANS STORE THE CURRENT READING OF' THE LRL MASTER COMPUTER CLOCK IN 
LOCATION AAAAAA AND TRANSFER CONTROL TO LOCATION AAAAAA+t. 

AAAAAA IS THE ADDRESS OF' A PARTICULAR CORE LOCArlON. 

THE FORMAT FOR THE LRL MASTER CLOCK <IN B?TSl IS: 

CNNNNNODDDDD CHHHHHHMMMMH CMMSSSSSSSLL CLLLLLLLLLLP 000000111111 
WHERE: 

C•! MEANS THAT THE CLOCK IS CH~'GING. 

P·C MEANS PO~ER FAILURE. 
~!NN:m IS MONTHS. 
DODDDO IS CAYS. 
HHHHHH lS HOURS. 
MXMMMMM IS MINUTES. 
SSSSSSS IS SECONDS. 
LL ... L IS MILLISECONDS. 
111111 IS TH£ ASCII CHARACTER roR THC MACHINE !DtNTIF'ICATION lG, L, !'I, OR ru. 

EXCEPT FOR THE MACHINE IDENTIFICATION AND THE C AND P BITS, THESE BITS CONTAIN A MODIFIED 
FORM Or BCD. EACH GROUP OF' rouR BITS, COUNTING F'ROM RIGHT TO LEFT, CAN CO~TA!N THE VALUES 
0000 tOl TO 1001 (91. 

CHARGE: NONE. 
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9.5. CALLS TO CMPPU 

9.5.2. GIVE UP CPU •• NEXT TURN 
--·-···-························· 

THE REQUESTING PROBLEM PRCGRAM MILL GET NO HORE CPU TIME UNTIL THE PROBLEM PROGRAM'S 
NEXT TURN IN THE ALTERNATOR LOOP. 

roR~AT: 

WORD O: 00000 00000 0002A AAAAA 
MHERE: 

AAAAAA IS THE ADDRESS WHERE THE PROBLEM PROGRAM IS TO BE RESTARTED. 

CHARGE: NONE. 

0.3. '· QIVt ur CPU •• 110 

THE REQUESTING PROBLEM PROGRAM WILL GET NO MORE CPU TIME UNTIL EACH or THE SPECIFIED INPUT 
OR OUTPUT JOBS HAS BEEN COMPLETED. 

GIVE UP CPU UNTIL ALL INPUT/OUTPUT IS CO~PLETE CKTC·KNOHLEDGE OF TOTAL COMPLETION>. 

roRMAT: 
WORD O: 00000 00000 OOIOA AAAAA 

WHERE: 
AAAAAA IS THE ADDRESS or A PARTICULAR CORE LOCATION. HH£N ALL INPUT/OUTPUT roR 

THIS PRODLEM PROGRAM HAS FINISHED, THE PROBLEM PROGRAM MILL BE RESTARTED 
AT LOCATION AAAAAA, THIS CALL MIGHT BE USED AT THE ENO or A PROBLEM 
PROGRAM MHEN THE PROBLEM PROGRAM MUST HAIT UNTIL ALL OUTPUT IS rlNISHED 
BEFORE IT SIGNALS THAT IT HAS rtNISHED. 
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9.5. CALLS TO CMPPU 

GIVE UP CPU UNTIL CERTAIN INPUT/OUTPUT IS COMPLETE <KOC·KNOKLEDGE OF COHPLET!ONI. 

FORMAT: 
KORD O: 00000 00000 CCIOA AAAAA 

KHER£: 
cc IS A NUMBER BETHEEN ONE AND FIFTEEN, AND IS THE IDENTIFICATION NUMBER 

DESCRIBED IN FIELD CCCC OF AN !OD •(Ill•. 
AAA AAA IS THE ADDRESS or A PARTICULAR CORE LOCATION. HHE~ ALL OUTSTANDING 

IOD'S HITH THE IDENTIFICATION NUMBER CC HAVE TERMINATED AND THE 
INTERRUPT ROUT!NE FOR THE LAST SUCH 100 HAS FINISHED, CONTROL HILL BE 
SENT TO LOCATION AAAAAA. IF NO INTERRUPT ROUTINE HAS BEEN SPECIFIED, 
CONTROL IS SENT TO AAAAAA AFTER THE INPUT/OUTPUT JOBS IN QUESTION HAYE 
BEEN COMPLETED. IF A CONTINGENT IOD WAS SPECIFIED IKSTEAD OF Aft 
INTERRUPT ROUTINE, IT HILL HAYE BEEN PICKED UP av CMPPU JUST BEFORE 
TRANSFER TO AAAAAA. 

GIVE UP CPU UNTIL NEXT INPUT/OUTPUT COMPLETION CKFC·KNOHLEDGE OF FIRST COHPLETIONl. 

FORMAT: 
HORD O: 00000 00000 ~OIOA AAAAA 

WHERE: 
AAAAAA IS THE ADDRESS OF A PARTICULAR CORE LOCATION. HHEN THE VERY NEXT 

INTERRUPT ROUTINE HAS FINISHED, THE PROBLEM PROGRAM HILL BE RESTARTED AT 
LCCA'l'ION AAAAAA. IF NO HHERRUPT ROUTH!£ HAS BEEN SPECIFIED, CONTROL IS 
SENT TO AAAAAA AFTER THE INPUT /OUTPUT JOB !M QUEST!"ON HAS BEEK 
COMPLETED. IF' A CONTINGENT !OD HAS SPEClrIED INSTEAD Cf' AN IrtTERRUPT 
ROUTINE, IT WILL HAVE BEEN PICKED UP BY CHPPU JUST BEFORE TRArtSFER TO 
AAA AAA. 

CHARGE: NONE. 

•<11l• SEE SECTION 9.4. 1, PAGE 36, 
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9.3. CALLS TO CMPPU 

9.3.~. RETURN FROM AN INTERRUPT ROUTINE 

THIS CALL IS FOR USE WITH THE INTERRUPT OP.IONS OF INPUT/OUTPUT OPERATIONS. CONTROL FOR 
THE REQUESTING PROBLEM PROGRAM IS TRANSFERR~D TO THE POINT or INTERRUPTION AT THE TIME Cr 
THE INPUT/OUTPUT COMPLETION. ALL REGISTERS ARE RESET TO THEIR CONTE~TS AT TIME or 
I HTERRUPTI OH. 

FORMAT: 
WORD O: 00000 00000 00200 00000 

RETURN TO WHERE THE PROBLEM PROGRAM WAS AT TIME OF THE INPUT/OUTPUT INTERRUPT. 

CHARGE: NOHE. 

9.3.5. Set or Clear SCOPE Flag 

Format: 

Word 0: 

Word 0: 

00000 00000 0021A AAAAA 

00000 00000 0022A AAAAA 

clears SCOPE flag 

sets SCOPE flag 

This call sets the SCOPE flag and saves AAAAAA. Subsequent entries 

into the system when word one is nonzero (i.e., the standard method of 

issuing FROST I/0 calls) will cause CMPPU to create a new exchange package 

with P-counter = AAAAAA, to store contents of word one into AAAAAA-1, 

and to run this new exchange package (in the same manner as I/O interrupt 

calls, so that a return from interrupt is necessary to transfer control back 

to the SCOPE code). 

This call is intended to provide execution of SCOPE codes in the FROST 

system. (SCOPE system calls are passed via word one, instead of via word 

zero as in FROST calls.) If the SCOPE flag is off, then when word one is 

nonzero CMPPU processes the call as a standard FROST I/O call. 
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9. 4. F'CRMAT F'CR Ili?UT /OUTPUT REQUESTS 

AN INPUT/OUTPUT Cl/Ol JOB IS DESCRIBED BY A F'OUR·HCRD BLOCK IN A PROBLEM PROGRAM CALLED AH 
!OD (INPUT/OUTPUT DESCRlPTORl. A DETAILED DESCRIPTION or THE !OD FORMAT IS GIVEN BELOW. 

NORMALLY, ONCE AH 100 HAS BEEN SUBMITTED, A PROBLEM PROGRAM SHOULD NOT MODIFY THE IOD 
UfiTll. mt 11111\Jt ~1 1 OUtt'Ut JOU HAS or.ttl COMl'l.tTro. SUCH MODlf'ICATIOtl; MAY ~t;ui..T lh 
fffOfH.(H f•flOt;ilAM lilhOtl~ out fO lflCOflftCCf DATA fttAtl~H"~lOM, 

Before submitting an IOD, a problem program should begin by checking the 
contents of relative word one (that is, word one of the problem program's own 
memory). If the right-most twenty-four bits of word one are not zero, it 
means the previous IOD has not been picked up by the system. If the right­
most twenty-four bits are zero it means the problem program is free to sub­
mit an IOD (the entire contents of word one is set to zero by CMPPU when the 
IOD has been picked up). 

TO SUBMIT THE lOD, STORE THE F'OLLOH!NG HORD IN RELATIVE HORD ONE: 

xxxxx xxxxx xxooz zzzzz 
WHERE: 

KX., ,X MAY BE ANYTHING. 
zzzzzz IS THE ADDRESS or THE FIRST HORD, :ETA, or THC IOD DElhG SUDMITTCD. 

THE F'OLLOHING !S A LIST OF' AVAILABLE INPUT/OUTPUT PROGRAMS, MITH REFERENCES TO THE PAGES 
ON HHICH DETAILED IHF'CRMATICN MAY BE F'OUND. 

0002 
0006 
0007 
001-4 
0015 
0016 

0017 
0025 

0071 
0.(\0 
0.(1 I 
0-412 
0.(\3 
2000 
2001 
2002 
2003 
2010 
2011 
2012 

PAGE 

-41 

.(\ 

42 
42 

42 
42 

.(2 
43 
H 
H 
45 
-45 
-45 
46 
H 
"'7 
"7 
"7 

NAME or 110 PROGRAM 

READ EVEN PARITY CBCDl TAPE. 
OHE PROCESSOR DISC READ (CHANGED BY F'RCST TO 0-4121. 
OHE PROCESSOR DISC WRITE !CHANGED BY rROST TO 0-4131. 
DiSPLAY ON dd80. 
XR!TE EVEN PARITY IBCDl UPE. 
SK!P TAPE RECORDS. 

Display on G machine scopes. 
Read/write central memory. 

!U.EGAL . 
READ ODD PARITY (BINARYl T:.PE. 
HR!IE ODO PARITY <BIN.\RYI TAPE. 
DISC READ. 
DISC HR!TE. 
READ TAPE UNIT STATUS. 
REHiND. 
REl!IND UNLOAD. 
liRlTE F'ILEMARK. 
SET DENSITY TO 200 B?I. 
SET DENSITY TO 556 BPI. 
SET DENSITY TO 800 BPI. 

I 
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9,,, FORMAT FOR INPUT/OUTPUT REQUESTS 

9.~. I. FORMAT Of' Ati IOD tB!NARYl 

:ZETA 
A AAAA AA AAA AA RRYH· • HWDDDD LEEEE·-·CCCC ------TTTTTT TTTTTTTTTTTT 

ZETA+! 
u-ssssssssss BBBBBBBBBBBB ········-··· xxxxxxxxxxxx xxxxxxxxxxxx 

ZtTA+2 
GGGGGGGGGGGG GGGGGGGGGGGG •YYYYYYYYYYY YYYYYY•Z:ZZ:Z ;:z:zz::;:zzzzz 

ZtTA+3 
r r FF r H rr r r r JK- -·QI II I II IlllIIIIIllI NO·· •P tl.~11111111 11:-1.~ 11l1l1Ml1Ml1!U1 

FIELD CONTENT, MEANING, ANO/OR USE 

A. TYPE Of' JOB. EACH l/O PROGR.'.11 CHRI TE TAPE, READ CARDS, DISPLAY, ... l IS ASSIGNED 
A JOB NUMBER. THIS FIELD SPECIFIES HH!CH 110 PROGRAM IS TC BE USED. SEE THE 
DESCRIPTION Of' THE INDIVIDUAL I/O PROGRAMS IN SECTIONS 9.5.1 - 9.5.16 CPAGES 41 
- "71. 

B. ADVANCED BY ONE EACH TIME THE !OD IS COMPLETED. THE l/O ~ECHAN!Sl1 DOES NOT 
EXAMINE THIS FIELD. A TWELVE BIT ONE'S COMPLEMENT CEND AROUND CARRY! ADDITION 
IS PERFORMED. 

C, 100 IDENTIF'ICAT!ON NUMBER ASSIGNED BY THE PROBLEM PROGR~M. lT IS USED IN 
CONNECTION HITH THE 'GIVE UP CPU UNTIL 110 IS COMPLETED' S,STEM C.'.LL !SECTION 
9.3.3, PAGE 321. THE CONVENTION IS THAT EVERY !OD WHOSE CCCC (BlNARYl f'IELD IS 
EQUAL TO THE CC COCTALI FIELD Of' THE 'GIVE UP CPU' SYSTEM CALL MUST TERMINATE 
BEFORE THE 'GIVE UP CPU' IS SATISFIED AND THE PROBLEM PROGRAM IS RESUMED. 

D. M!NUS·HORD DESIGNATION. INDICATES HH!CH Mit\US WORD CONTAINS THE DESCRIPTION OF' 
THE !10 DEVICE USED IN THIS !OD. 

E. RESERVED FOR FUTURE USE. 

F', ERROR MESSAGE. If' THE I/O OPERATION WAS COMPLETELY TROUBLE FREE, THIS FIELD HILL 
CONTAIN ZERO. IF' THERE WAS AN ERROR IN THE !10 OPERATION· A MESSAGE WILL BE 
STORED HERE •Cl2l•. 

•Cl21• SEE SECTION 9.6.2, PAGE 48. 

I 
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G. 

H. 

1. 

9 • .(, F' OR MAT f'OR ltlPU TI OUTPUT REQUESTS 

IF' THE l/0 DEVICE IS A DISC, THIS IS THE F'!RST DISC HO~D ADDRESS FOR THE DISC 
OPERATION. IF' THE DEVICE IS NOT A DISC, THIS F'IELD TAKES ON VARIOUS MEANINGS f'OR 
EACH DEVICE AND IS DESCRIBED INDIVIDUALLY FOR EACH l/O PROGRAM. IF THIS F'!ELD IS 
NOT SPECIFICALLY ASKED f'CR BY THE 110 PROGRAM THE PROBLEM PROGRAM MAY USE IT TO 
STORE ANY DESIRED INFORMATION. 

Used by the system during a tape rewind. Must not be used by a problem 
program or altered between issuing a rewind IOD and completionof that IOD. 

THIS FIELD IS USED FOR ONE OF THREE PURPOSES: 
I. TO SPECIFY THE LOCATION OF' THE PROGRAM'S !NTERRUPT ROUTINE. 
2. TO SPECIFY THE LOCATION OF' AN !OD TO SE EXAMINED ANO PROCESSED ONLY AF'TER 

THIS iOD HAS SEEN CO!'l?LETEO. THIS ALLi!liS THE Sll'l?LE CONTUiGENCY OF' ONE I!O 
JOB ON ANOTHER WITHOUT REQUIRING C?U·COCED INTERRUPT ROUTINES. SEVERAL 
ICC'S MAY BE CHAINED TOGETHER THROUGH THE I·F'IELD. THE <N+tl•ST !OD lilLL 
not be issued until the N-th IOD has been processed 
and completed. 

3. TO SPECIFY THAT HO ACTION IS TO BE TAKEN HHEN THIS !OD IS CO!'!PLETED. IN 
THIS CASE THE FIELD MUST BE VOID. 

J, IF THIS BIT IS A ONE AND THE !·FIELD IS NOT ZERO, THEN I IS TAKEN TO CONTAIN THE 
ADDRESS Of' A CONTINGENT !OD. OTHERWISE, I IS THE ADDRESS Or AN l!HERRUPT 
ROUTINE. 

IC. If' THIS BIT IS A ONE, ONCE THE !:iTERRUPT ROUTINE (S?ECIFIEO BY THE :·F'lELlll F'OR 
THIS too HAS BEEN ENTERED, ALL t~TERRUPTS CAUSED BY OTHER IOD'S FOR THIS 
PROBLEM PROGRAM WILL BE INHIBITED UNTIL THE ENO Of' THE INTERRUPT ROUTINE FOR THIS 
I 00. 

L. If' THIS BIT IS A ONE, THE TAPE WILL NOT BE ERASED ON A BAD TAPE WRITE. 

M. THIS f'IELO !S USED TO SPECIFY ERROR CONTINGENCIES IN THREE WAYS: 
!. TO SPECIFY THE LOCATION Or A PROGRA~'S ERROR ROUTINE. 
2. TO S?ECIF'Y THE LOCATION Of' A CONTINGENT too TO BE EXECUTED IN CASE CF' AN 

ERROR. 
3. If' VOID, THIS FIELD SPECIFIES NO ACTION. 

N. IF THIS BIT IS A ONE AND THE M·f'!ELD IS NOT ZERO, THEN M IS TAKEN TO CONTAIN THE 
ADDRESS CF A CONTINGENT !CD. 

0, lf' THIS BIT IS A ONE, ONCE THE ERROR INTERRUPT ROUTINE <SPECIF'!ED BY THE M·F'~LDI 

FOR THIS !OD HAS BEEN ENTERED, ALL INTERRUPTS CAUSED BY OTHER !CD'S FOR THIS 
PROBLEM PROGRAM liILL ~E INHIBITED UNTIL THE END OF THE INTERRUPT ROUTINE FOR THIS 
I CD. 

P. =0 means problem terminated on a fatal I/0 error. 
=1 means the user gets control if there is a fatal I/0 

error. 

Q, IF THIS IS A BCD TAPE OUTPUT !OD, THIS BIT IS COMPLEMENTED WHEN THE DATA HAS BECH 
PICKED UP F'ROM THE PROBLEM PROGRAM'S MEMORY. 

I 

I 



I 
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9.~. FORMAT FOR INPUT/OUTPUT REQUESTS 

R. THIS FIELD IS ONLY USED HITH DISC HRITE IOO'S. IF THE INITIAL ADDRESS AND/OR 
THE FINAL ADDRESS OF' A DISC WRITE 100 IS NOT A MULTIPLE OF' !CO (0CTALl, THE DISC 
HRITE PROGRAMS MUST READ THE PARTIAL SECTOR(Sl, INSERT THE NEH D.\TA, THEN HR!TE 
BOTH THE OLD ANO NEH DATA INTO THE PARTIAL SECTCR(Sl. IF' !TIS KNOHN TH.H THE 
UNREFERENCED PORTION(Sl OF' THE PARTIAL SECTORCSl NEED NOT BE PRESERVED, THE 
READING STEP MAY BE BYPASSED AND THEREBY SPEED THE WRITING PROCESS. 

s. 

T. 

v. 

w. 

x. 

Y. 

RR•OO MEANS PRESERVE THE UNREFERENCED PORTIONS OF' THE FIRST AND LAST 
SECTORS SPECIFIED IN TH!S DISC HRITE !OD. 

RR•OI MEANS PRESERVE THE UNREFERENCED PORTION OF THE F'IRST SECTOR 
SPECIFIED IN THIS DISC WRITE !CO. 

RR•IO MEAN PRESERVE THE UNREFERENCED PORTION OF THE LAST SECTOR SPECIFIED 
!N THIS DISC HRITE lOD. 

RR•ll MEANS DO NOT PRESERVE THE UNREFERENCED PORTIONS CF EITHER THE FIRST 
CR LAST SECTORS SPECIFIED IN THIS DISC HR!TE !OD. 

PROGRAMMER INFORMAT!ON. THIS INFORMATION HILL BE RETURNED IN REGISTER AO AT THE 
TIME CF THE EOP INTERRUPT AND/OR ERROR INTERRUPT. THIS COULD BE UTILIZED IN A 
GENERAL-INTERRUPT ROUTINE. 

THIS FIELD MAY BE USED TO SPECIFY THE ADDRESS OF ANOTHER IOD nHICH IS TO BE 
SUBMITTED AT THE SAHE TIME AS THIS ONE. THIS FIELD PER~lTS A CHAIN OF !CO'S TO 
BE ISSUED. THIS CHAIN DIFFERS FROM AN !·FIELD CHAIN IN THAT A T·F:ELD IS NOT 
NECESSARILY AN ORDERED CHAIN. !CD'S FOR THE SAME DEVICE ARE PROCESSED IN THE 

order received, but CMPPU processes the totality of devices 
specified in a manner convenient to CMPPU. 

NOTE: ANY lOD CHAIN MAY: 
I. BE INITIATED BY AN !·FIELD OR A T·F"IELD AND 
2. CONTAIN A MIXTURE OF BOTH !·FIELD ANO T·rlELD CHAINS. 

Active bit. This bit is cleared by CMPPU when the job is completed. 
If the programmer wants to use this bit, it must be set before the IOD 
is submitted. 

THIS FIELD IS ONLY USED KITH DISC WRITE IOD'S. HHEN THIS BIT IS A ONE, THE PPU 
HILL KRITE A SPECIFIED THELVE·BIT DISC PATTERN IN A SPECIFIED DISC FILE. THERE 
IS A SPECIAL FORMAT F"OR THE THIRD HORD OF THE lOO IN THIS CASE; SEE SECTION 
9.5.9, PAGE 45, FOR FURTHER REMARKS. 

THIS BIT IS FOR SYSTEM PURPOSES AND MUST NOT BE USED BY A PROBLEM PROGRAM. 

MAY CONTAIN PARAMETERS RETURNED BY SLAVE PROGRAMS TO THE PROBLEM PROGRAM UPON 
COMPLETION OF THE JOB. 

SPECIFIES SIZE OF CENTRAL MEMORY BUFFER. 
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9. 4. FORMAT F'CR INPUT /OUTPUT REO\JtSTS 

IT HILL DE NOTED THAT AN !OD MAKES NG DIRECT R[F[AENCE TO AN 11a DEVICE. THE R[&SGN raR 
THIS IS THAT A PR~GRAM COULD REr[R DIRECTLY TO AN !ID DEY!CE, IT WDULD bC POSSIBLE FIR 
ONE PRCGRiH Ta INTERFERE MITH ANOTHER (8Y NA!T!NG IN THE aTHER'S 015; FILE FOR 
EXAM?L[l. 

TO GET AROUND THIS D!FF!CULTY, THERE !S ASSaC!ATED WlTH EVERY PROBLEM PROGRAM A BLOCK Gf 
HORCS WHICH IS OUTSIDE THE PROGRAM'S MEMORY a~UNDS AND THUS NOT C!RECTLY ~CCESSIBLE ra 
THE PROGRAM. FOR CONVENIENCE, THIS BLeCK ~F waRDS INMEDIATELY PRE~EDES THE PROGRAM IN 
CORE. HENCE, WE CALL THIS BLGCK OF KCRDS THE PROGRAM'S 'MINUS WORDS'. 

WHEN A PROBLEM PROGRAM DESIRES TO USE AN INPUT/OUTPUT DEVICE, IT MUST REQUEST THE DEVICE 
fROM FROST ~ND SPECIFY A H!NUS NORD TO BE ~SSOCIATED WITH THAT DEVICE. IF THE DEVICE 15 
AVAILABLE TO THE REQUESTING PROGRAM, FROST WlLL STORE IHFORMAT!~N HHlCH CESCRIBES THE 
DEVlCE IN THE ~!NUS WORD. THEREAFTER, hHEN THE PROBLEM PROGRAM WISHES TO USE THE DEVICE, 
IT WILL REFER IN THE !OD TO THE APPROPRIATE M:NUS HORD. THE PPU CONCERUED KITH THE 
EXECUTlaN OF THE JOB WILL LOOK AT THE MINUS KORC TO SEE WH!CH CEViCE :s a aE USED. 
FOR THE PROaLEM PROGRAMMER, THE MINUS WORD HUMBER BECOMES A SYMBOLIC NAME FOR THE 11a 
DEVICE. 

WITH SEVERAL PROGRAMS IN THE ALTERNATaR LOOP AT ONE Tl"E· CONFLICTING DE~ANDS raR USE ar 
THE 11a CHANNELS WILL ARISE. CMPPU, THEREFORE, MUST SCHEDULE 110 JOBS sa THAT CaHFLICTS 
ARE AVC!l DED. 

FOR NaN·DlSC l!Cl, THE SCHEDULING IS VERY SlMPLE. FOR E CH NON·D!SC CHAt>:iEL CMPPU HILL 
MAINTAIN A LlST OF JOBS TO BE EXECUTED. EACH !OD IS PUT AT THE E~D OF THE LIST KHEN IT IS 
SUBMlTTED. !>!HEM t. CHANNEL BECOMES FREE, CMPPU H!LL ASS!Gtl SU.VE PPU'S H DO THE FIRST 
JOB IN THE LIST FOR THAT CHANNEL IPROVIDED THAT ENOUGH FREE PPU'S ARE AVAILABLEl. 

THIS MAN:tt:R OF SCHEDULING HOULD, HCTHEYER, LEAD TO EXTREMELY !NEff!ClEtH USE CF THE D :HS, 
SINCE HEAD MOTION lS QUITE SLOH (!95-260 MILL!SECONDSI. FOR THIS RE~SDN, THE LIST ar 
JOBS FOR EACH DISC CHANNEL IS ORDERED ACCORDING ra THE HEAD POSITION ~HERE THE JOB IS Ta 
BE STARTED. ONCE THE HEADS ARE AT A GIVEN POSITION AND ARE PROCEEDING IN A GIVEN 
DIRECTION, ALL JOBS !N THAi DIRECTION (FROM THE CLOSEST ro iHE FARTHESTl ARE EXECUTED 
BEFORE THE HEADS CHANGE DIRECT!DN. THIS HAS THE EFFECT DF ELIMINATING MUCH UNNECESSARY 
HEAD f•!Oi! DN, 
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9.4. rOAMAT raR INPUT/OUTPUT REQUESTS 

IT MAY PC A e1.IGIH INWl~Ctll[tlC[ TO mt r,.aGfUMMfll mu Diie J0\1~ Ahf t!OT t1CCC~U~IU 
EXECUTED IN THE ORDER IN WHICH THEY ARE SUOHlfTED, OUT THIS COH51DERATIDH Ii rAR 
OUTNEICHED BY THE NECESSITY or AVOIDING !NEFrlC!ENT USE Or THE DISCS. 

NITH SEVERAL PROGRAMS SHARING THE O!SCS, IT IS NOT POSSIBLE FOR A PROGRAM TO REQUEST HEAD 
MOTION AND LATER REQUEST TO READ OR WRITE AND EXPECT THE HEADS TO BE !N THE PROPER 
POSITION. SINCE ALL DISC AEAC·AND·NA!TE REQUESTS IMPLICITLY CONTAIN HE~D POSITION 
INFORMATION, IT IS NOT A HARDSHIP ON A PR!lBLEI'! PROGRAM If' THE HEADS ARE NOT !N POS!T!Ctl 
WHEN A READ OR HRITE REQUEST IS MAD£. 

CMPPU determines whether one or two PPU' s are assigned to a 
particular I/O request. One PPU is assigned to disk requests if the record 
comprises less than or exactly one sector and lies within one sector; other­
wise two PPU1 s are assigned. (One sector is 6410 sixty-bit words.) 

One PPU is assigned to binary tape read or write requests if the 
record comprises 512 or fewer control words; otherwise two PPU1 s are 
assigned. All tape function requests are assigned one PPU (e.g., :rewind, 
space forward, etc.). BCD read or write tape requests are always assigned 
one PPU and accept a ma."'i:imum record of 7202 characters. 

Requests for dd80 are always assigned one PPU. 
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Errata l 
October l , 1970 

5127169 

9.5. INPUT/OUTPUT PROGRAMS AVAILABLE 

9.fJ.1. RtAD cvrn·PARITY lBCDl TAPE .•.•..............•..•........••.•.. 

AAU • 0002 READ EVEN PARITY tBCDl TAPC 

PAGt '1 

ONE ENTIR£ RECORD IS READ £ACH T!HE THIS I/O PROGRAM IS USED. WHEN THE IOD IS COMPLETED, 
THE X·F'IELD OF' THE !OD HILL CONTAIN THE NUMBER OF' TKELVE·BIT BYTES CTHAT IS, THE NUMBER OF' 
PPU HORDSl WHICH HERE TRANSMITTED TO CENTRAL MEMORY. 

F'lELD Y OF' THE !OD SPEC!F'!ES THE BUF'F'ER LErtGTH. THIS LENGTH IS ItiTERPRETED AS AN UPPER 
LIMIT ON THE NUMBER OF' HORDS TO BE READ. THIS UPPER LIMIT HILL KEVER BE EXCEEDED BY THE 
110 PROGRAM. THE MAXIMUM ALLOWABLE UPPER LIMIT IS 7202 CHARACTERS. 

IF 'H' REPRESENTS THE NUMBER or WORDS ACTUALLY IN A RECORD, ONE or THREE CASES CAN 
RESULT: 

ll K • CF'lELD Yl, AND 5•H lS IN F'lELD X, 

2l H < CF'!ELD Yl, AND 5•K IS lri F'lELD X. 

31 H > CF'IELD Yl, AND 5•CF'l£1.D Yl IS IN F'lELD X, 

IN CASE 3, AN ERROR HILL BE SET lNDICATlNG THAT THE BUF'F'ER HAS NOT LARGE ENOUGH. 

9.5.2. DISPLAY ON DDBO 

AAAA • 0014 DISPLAY ON dd80 

FIE~D G or THE IOD IS OF' THE F'ORM: 000000 OOOOOT PPPPPP PPPPPP 

The 

HHERE: 
T IS THE TUBE ADDRESS AND IS SET AT THE BEGINNING OF THE OUTPUT DATA. 

T·O MEANS DO NOT CHANGE ruat ADDRESS. 
T•I MEANS SET THE TUBE ADDRESS FOR THE FIVE·lNCH PRECISION TUBE ONLY. 
T•2 MEANS SET THE TUBE ADDRESS F'OR THE VISUAL TUBE ONLY. 
T•3 MEANS SET THE TUBE ADDRESS FJR BOTH TUBES. 

PP •.• P IS THE NUMBER Or PPU WORDS· TO BE SENT TO THE dd80. IF THE y rlELD 
OF THE IOD IS GREATER THAN 600 DECIMAL, PP .•• P IS IGNORED AND THE Y 
FIELD IS USED ·AS THE NUMBER OF PPU WORDS TO BE SENT TO THE lld80. 

errors returned in the F field are: 
0001 - 0080 not ready 
0002 - 0080 in manual 
0004 - Y field zero or too large or illegal 0080 word 
0010 - 0080 film jam 
0012 - 0080 Camera hung 
0020 - 0080 film low 
0100 - Channel failure 
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9.5. INPUT/OUTPUT PROGRAMS AVAILABLE 

9.5.3. WRITE EVEN·PARITY (BCDl TAPE 

AAU • 0015 WRITE EVEN·PAR!TY (BCDl TAPE 

1r rtELD G or THE !OD IS ZERO, THE NUMBER OF SIXTY·BIT WORDS TO BE WRITTEN IS TAKEN FROM 
FIELD Y. IF FIELD C OF THE !OD IS NOT ZERO, THE NUMBER OF TWELVE-BIT WORDS TO BE WRITTEN 
IS TAKEN FROM FIELD c. FIELD c MUST NOT EXCEED FIVE TIMES FIELD Y. THE MAXIMUM BUFrtR 
SIZE IS 7202 CHARACTERS. 

IF A BAD SPOT lS ENCOUNTERED, THE RECORD HILL BE REWRITTEN UP TO SEVEN TlMES. IF THIS 
FAILS AND THE L BIT OF THE !OD IS ZERO, THEN ENOUGH TAPE HILL BE ERASEO TO PROuUCE AN 
ERROR·FREE WRITE. lr, HOHEVER, A PARITY-FREE WRITE IS NOT EXECUTED AFTER A REASONABLE 
NUMBER OF TRIES (AT PRESENT, IC5l. IF THE T.'.IPE IS NON·ERASABLE, OR Ir THE rno-OF·TA?E IS 
PASSED, THEN A PAR!TY-ERROR/END·OF·TAPE (00121 WILL BE STORED IN THE F rIELD or THE !OD. 
AN END·Or·FILE WILL BE WRITTEN ON THE TAPE AND THE TAPE WILL BE BACKSPACED OVER THE 
END·OF·rlLE. NOTE THAT THIS IS THE ONLY PARITY RETURNED WHEN L • 0. 

9.5.4. SKIP RECORDS 

AAAA • 0016 SKIP N RECORDS 

G • OONNNNNN • N RECORDS BACKWARDS. <MAXIMUM N • 371111 (0CTALl • !3107! (DECIMAL! l 
C • 4CNNN:iNN • N RECORDS FORHARDS. <MAXIMUM N • 377171 COCTALl • 13!07! CtECIMALl I 
C • 60XXXXXX • SKIP FORWARD TO END·OF-rlLE. X IS IGNORED. 
C • 7CXXXXXX • SKIP BACKWARD TO END·OF·FILE. X iS IGNORED. 

Note: This routine will return an error (for all four cases) if a filemark 
or end-of-tape or load point is encountered while skipping. Thus search 
filemark may be prograrrmed by requesting the PPU to skip a large number of 
records and then recognizing the filemark error. 
On a skip records the number of records actually skipped (up to and 
including the filemark or end-of-tape or load point) will be stored in the 
X field of the IOD at completion of the operation. 

9.5.4(A). Display on G Machine Scopes 

AAAA = 0017 Y=size of user's buffer, Z = locat{on of user's buffer (see 
Paul Lund for details). 

9.5.4(B). Read/Write Central Memory 

AAAA-0025 D = 0 means read, D = 1 means write. G is the absolute 
address in central memory, Y is size of user's buffer, Z is 
location of user's buffer. Only ''trusted" routines may use 
this call. The central buffer is limited to 512 words. 
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9. 5. 5. Illegal 

AAAA = 0077 

9.5. INPUT/OUTPUT PROGRAMS AVAILABLE 

PAGE 45 

This is by definition an illegal job number. It is illegal as compared to 
undefined or not used. Certain "trusted" routines may use this number. 

9,5.6. READ OOD·PARiTY (BlNARYi TAPE 

AHA • O~!O READ ODD·PARITY '811!ARYl TAPE 

ONE ENTIRE RECORD IS READ EACH TIME THIS 110 PROGRAM IS USED. WHEN THE IOC !S COMPLETED, 
f'lELD Gar THE: !OD klLL COllTAIN THE NUMBER OF' nm .. YE·SIT BYTES (THAT !S, THE tiUMBER or ?PU 
HORDSJ WHICH HERE TRAUSHITTED Ta CENTRAL MEMORY. 

F'IELD y ar THE IOD SPECIFIES THE BUFFER LENG1H, THIS LENGTH !S INTERPRETED AS AN UPPER 
LIMIT ON THE NUMBER or MOROS TO BE READ. THIS U?PER LIMIT WlLL NEVER BE EXCEEDED BY THE 
l 10 PROGRAM. 

!F ·M· REPRESENTS THE NUMBER or WORDS ACTUALLY lN A RECORD, ONE or THREE CASES RESULT: 

2l w ( (f!ELD Yl I AND 5•li IS lN F'!ELD G. 

3l H > (F'!ELD Yl, ANO 5•(f'IELD Yl IS :ti F'lELD G. 

IN CASE 3, AN ERRGR MILL BE SET lNO!CATING THAT THE BUF'F'ER HAS NOT LARGE ENOUGH. 
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9.5. INPUT/OUTPUT PROGRAMS AVAILABLE 

tlllllllllllllal:!!:lllllllllLllllllt:lt:ll! 

uu. 0.(11 HRITE CDD·PARITY tOltlARYI TAPC 

IF FIELD G or THE !OD IS ZERO, THE NUMBER Of' SIXTY-BIT HORDS TO BE HRITTEN IS TAKEN FROM 
FIELD Y. IF FIELD G OF THE !OD IS NOT ZERO, THE NUMBER OF THELVE·BIT HORDS TO SE WRITTEN 
IS TAKEN FROM FIELD C. FIELD G MUST NOT EXCEED FIVE TIMES FIELD Y. 

IF A BAD SPOT IS ENCOUNTERED, THE RECORD HILL BE REHRITTEN UP TO SE~EN TI~ES. IF THIS 
FAILS AND THE L BIT or THE !OD IS ZERO, 7HEN ENOUGH TAPE HILL BE ERASED TO PRODUCE AN 
ERROR·FREE HRlTE. IF, HOWEVER, A PARITY-FREE HRlTE IS NOT EXECUTED AFTER A REASONABLE 
NUMBER OF TRIES CH ?RESrnT, 105l. IF THE TA?E IS NON-ERASABLE, OR IF THE END·OF·'T'.1PE IS 
PASSED, THEN A PARITY·ERROR/END·OF·TAPE (001Zl HILL BE STORED IN THE F FIELD or THE lOD. 
AN ENO·OF·FILE HILL BE HRITTEN ON THE TAPE AND THE TAPE HILL BE BACKSPACED OVER THE 
END·OF•FILE. NOTE THAT THIS IS THE ONLY PARITY RETURNED HHEN L • 0, 

9. 5. 8. D !SC READ 

AAAA • 041Z DISC READ 

AT ENO or OPERATION, THE x FIELD HILL CONTAIN THE CPU HORD COUNT FOR THiS READ. 

!F G IS GREATER THAN THE FILE SIZE, ERROR 4004 tOUT OF BOUNDS DISC REFERENCEl HILL BE 
PLACED IN THE F FIELD AND THE PROGRAM HlLL BE KILLED. 

IF G IS NOT G?l:ATtR THAtl THt r1L£ Sl~t BUT GH IS, 0020 (tt\0 or r1u:1 HILL et PLACED IN 
tflt ~ t'ltlO AllU lrlL.tslit·OI HILL bt PLACtb ltl tut x nnD (ttUf 1~. hi[ r11JMlltP Ot HO~O'i 
READI, THIG hUMUER HILL ae GREATCM THAii Zf"O, ~VT NCT GR~ATtR THAN •. DATA VP TO THC CHO 
Of THC FILC KILL SE TRANSMITTCD. 
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9.5. INPUT/OUTPUT PROGRAMS AVAILABLE 

9.5.9. DISC HR!TE 

0 ! SC WR I TE 

PAGE 45 

!f' THE V·F'lEL!l !S ZERO, THIS l/O PROGRAM HILL HRITE SPEClf'!ED DATA ON DISC. AS EACH 
64·HORO BLOCK !S WRITTEN, THE X r!ELD lS UPDATED TO GIVE A DYNAMIC CPU WORD COUNT. 

lF G IS GREATER THAN THE FILE SIZE, 4004 (OUT Or BOUNDS OlSC REFERENCE! HlLL BE PLACED IM 
THE r FIELD ANO THE PROGRAM HILL BE KILLED. 

!F G lS NOT GREATER THAN THE FILE SIZE BUT G•Y !S, 0020 tEND or FILEl HILL BE PLACED !N 
THE r FIELD .\ND ffIU:s:ZE·Gl r\ILL BE PLACED lN THE )( FIELD mur IS, THE: NUNOER OF' HORDS 
l\R I '\'TEN I • TH ls NUMBER H l LL SE GREATER THAN 4'.ERO I au T NOT GRtA TER THAN y. DAT A UP 1'(1 TH£ 
END OF THE FILE HILL BE TRANSMITTED. 

IF THE V·F!ELD IS A ONE, THE PPU WILL WRITE A SPECIFIED THELVE·B!T PAT!ERN INTO ANY 
SPECIFIED PORT!ON OF THE DISC FILE. THE THIRD WORD OF THE 100 HAS A SPEC!A~ FORMAT FCR 
THIS CASE, GIVEN BY 

·GGGGGGGGGGG GGGGGGGGGGGG PPPPP?PPP?PP -----YY YY YYY YYY YYY YYY YYY, 

GG ... G IS THE FIRST DISC WORD ADDRESS rOR THE WRITE OPERATION. 
PP ... P !S THE TWELVE·B!T PATTERN TO SE WRITTEN I~ THE DISC FILE. 
YY .•. Y lS THE N\J:-IBER OF SIXTY·B!T HORilS TO BE F'!LLED HITH THE DESIRED DISC PATTERN 

PP ••• P. 

THIS USE or THE 'DISC WRITE' l/O PROGRAM ALLOWS A PROBLEM ?ROGRAX TO CLEAR ALL OR P~RT 
ar A DISC flLE, OR ro HR!iE A o;sc PATTERN lN THE: DISC FiLE, H!THOUT CREATING A aurrtR tN 
THE PROBLEM PROGRAM'S C~N STORAGE. 
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9.5. INPUT/OUTPUT PROGRAMS.AVAILABLE 

9. 5. 10. READ TAPE UNIT STATUS 

AUA • 2000 READ TAPE UNIT STATUS 

THE TAPE UN!T STATUS IS RETURNED IN THE Z·FIELD OF THE lOD. MULTIPLE STATUS STATES ARE 
LOGICALLY ADDED TOGETHER; FOR EXAMPLE, 0005 INDICATES: ll THE TAPE UNIT IS READY. 2l 
THERE IS A RiNG IN THE TAPE. 31 THE TAPE UNIT IS SET TO 200 BPI. 

XXXI READY. 
XXX2 BUSY. 
XXX4 HRITE ENABLE <THERE IS A RING IN THE TAPEI. 
XXIX rlLEMARK. 
XX2X LOAD ?OINT. 
XX4X END Or TAPE. 
XOXX DENSITY 200 BPI. 
XIXX DENSITY 556 BPI. 
X2XX DENSITY 800 BPI. 
X4XX LOST DATA. 
IXXX END·OF·OPERATION. 
2XXX PARITY ERROR. 
4XXX RESERVED BY OTHER CHANNEL. 

9. 5. 11. REW! ND 

AAAA • 2001 REWIND 

9.5.12. REWIND UNLOAD 

AAAA • 2002 REWIND UNLOAD 
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9.5. INPUT/OUTPUT PROCRAMS AVAILABLE 

9.5. 13. WRITE FILEMARK 

AAU • 2003 HR lTE F 1 LEM ARK 

9.5. !,, SET DENSITY TO 200 BPI 
-----------··················--

AAAA • 2010 SET DENSITY TO 200 S.P. I. 

9.5. 15. SET DENSITY TO 556 BPI 

AAAA • 201 l SET DENSITY TO 556 S.P. I. 

9.5. 16. SET DENSITY TO 800 BPI 

AAAA • 2012 SET DENSITY TO 800 S.P.l. 



6600 SYSTEM CALLS AND 110 REQUESTS CIC·LTSS·9·ED.3 &IZ1169 PAGE '8 

9.6. ERROR INDICATIONS 

9,&, I. tiOTtS ON THC OPCRATION or 110 PACKAGES 
••••••••••••••••••••••••••••• Ill ................ .. 

Hlll:tl A fiAl~IT~ Uth~f'I 1e rncou11m~~D tt~AD1f1(j A UlhAtt( TAft, etvr.t1 HTt:Mrre Aflt MAtlt. fO k[AD 
me RUORD COHflCCfLY, II' A ~uccc~~f\JL RCAD CAtlllOf [I[ HAOC, me TAf'( IU LLfr f'O~ITIOt1CO Otl 
THL rAR SID( or THE BAO RCCORD. THC INfORMATION IN THC RCCORD IS LErT IN t(NTRAL M[HORY 
fROM THE LAST ATTEMPT. 

BCD TAPE ROUTINES ALLOW roR A MAXIMUM BUFFER SIZE Or 7202 CHARACTERS. THIS ALLOHS THE 
PROGRAM TO PUT OUT RECORDS EQUAL IN SIZE TO A RADIATION·PRINTER PAGE PLUS THE PAGE-RESTORE 
CHARACTER <OCTAL 161. THE PRESENCE or THIS CHARACTER ANYHHERE IN A RECORD CAUSES THE 
RADIATION PRlNTER CANO SC·50001 TO SPACE TO THE TOP or THE NEXT PAGE ON ENCOUNTERING THE 
ENO or THAT RECORD. 

ALL TAPE ROUTINES HHICH READ OR HRITE TAPE ARE SINGLE-RECORD ROUTINES. 

THE TAPE·REAO ROUTINES READ UNDER RECORD CONTROL. THAT IS, THE PPU READS A SlNGLE RECORD 
AND TRANSMITS IT TO CENTRAL MEMORY. FOR BCD TAPES THE MAXIMUM RECORD THAT CAN BE READ IS 
1202 CHARACTERS. IF THE NUMBER or CPU HORDS IN THC RECORD IS GREATER THAN THE SIZE or THE 
BUFFER SPEClfIED IN THC !OD, THE PPU HILL TRANSMIT AS MANY HORDS TO CENTRAL MEMORY AS WILL 
r1T, AND MILL SIGNAL AN ERROR (00041. 

9. 6. 2. ST!INDARD I 10 ERROR MESSAGES 

THE rOLLOWING VALUES ARE PLACED IN THE r FIELD or THE 100 AS THE OCCASION DEMANDS. 

0000 • NO ERRORS. 
OOO: • DEVICE NOT READY OR RESPONDING TO STATUS REQUEST. 
0002 • PARITY ERROR. 
0004 • DATA EXCEEDS PROGRAMMER'S eurrER. 
0010 • END OF TAPE. 
0020 • END·Of·FILE CONDITION. 
0040 • ATTEMPT TO HRITE FILE·PROTECTED TAPE OR READ·ONLY DISC rlLE. 
0!00 • CHANNEL fA!LURE. 
0200 • LOST DATA ON TAPE RECORD. 
0400 • ATTEMPT TO BACKSPACE OVER LOAD POINT. 

IN THC EVENT or MORE THAN ONE ERROR, THC ABOVE NUMBERS ARE LOGICALLY ADDED TOGETHER. 



Change 2: Sept. 15, 1972 

6600 SYSTEM CALLS AND 110 REQUESTS CIC·LTSS·9·ED.3 5121169 PAGE "9 

9.6. ERROR INDICATIONS 

4001 •DEVICE NOT ASSIGNED TO PROBLEM PROGRAM (VACUOUS OR IMPROPER MIKUS 
HORD l. 

4002 • OUT·OF·BCUNDS MEMORY REFEREHCE. 
4004 • OUT·OF·BOUNDS DISC REFERENCE. 
4006 • ILLEGAL I OD. 

7XXX • ILLEGAL A·F'IELD IN 100 REQUEST. A·FlELD REQUESTED IS 'XXX'. 

Note that all errors greater than 4000 are programmer errors. They are 
considered irremediable by FROST and will cause the I/0 reque_st to be 
terminated unconditionally. >:<(13)'~ If bit P (see 9.4.1) is zero, the user1s 
program will be killed. If P is one, the user will get control and must exam­
ine the upper bit in the error field to determine if the I/O request was fatal. 

9.6.3. MISCELLANEOUS PP ERROR MESSAGES 

THE FOLLOWING CODES MAY APPEAR ON THE TELETYPE IMMEDIATELY IN FRONT OF THE 'ALL DOKE' 
MESSAGE. EACH CODE INDICATES THAT THE PROBLEM PROGRAM HAS BEEN KILLED CTHAT IS, REMOVED 
FROM THE ALTERNATOR LOOPl AND PLACED BACK ON DISC. 

MISCELLANEOUS PROBLEM PROGRAM ERRORS NOT INVOLVING AN lOD. 

200 PROBLEM PROGRAM MADE CUT•OF•BOUNOS MEMORY REFERENCE CR AN ILLEGAL FROST 
SYSTEM CALL. THESE THO ARE lNOIST!NGUlSHABLE. 

201 ?ROBLE~ PROGRAM REQUESTED TO RETURN FROM AN INTERRUPT WHEN ALREADY AT THE 
MAIN PROGRAM LEVEL. 

202 illegal CMPPU system call. J 
203 EXCHANGE·JUMP·REO~EST WORD !HORD ZEROl POINTS OUT·OF·SOUNOS. 
204 INPUT/OUTPUT REQUEST WORD !WORD ONEl POINTS OUT·OF·BCUNDS. 
205 TOO MANY IOD'S LISTED WHEN ADDING PROBLEM PROGRAM TO rHE ALTERMATOR 

LOOP. 
206 ioo ADDRESS IS OUT or BOUNDS WHEN ADDING PROBLEM PROGRAM TO ALTERNATOR 

LOOP, 
207 PR09LtH PAOCAAH CALLED roA TOO MANY EXCHANGE JUHP PACKAGES. 

•<131• SIMILAR ACTION RESULTS roR ERRORS· 0002 (WHILE WRITING DISCI AND 4001. 
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9.6. ERROR INDICATIONS 

ERRORS WHICH INVOLVE AN !OD. 

300 INCORRECT MINUS HORD··iLLEGITIMATE CHANNEL NUMBER. 
30! ILLEGAL A·FIELD <MPPU·JOBl. 
302 MINUS HORD HAS WRONG UNIT TYPE tMPPU·JOBl. 
303 T·FIELD or 100 POINTS OUT·OF·BOUNDS. 

PAGE eo 

304 PROBLEM PROGRAM HAS SUBMITTED TOO MANY IOO'S tMORE THAN 31 ~ECIMALl. 

305 PROBLEM PROGRAM HAS SUBMITTED TOO MANY IOO'S FOR ONE DEVICE (MORE THAN 
FIFTEENl. 

306 PROBLEM PROGRAM ERROR DETECTED BY SLAVE PPU WHILE EXECUTING AN !OD. 
EXAMINE FIELD r or THE !OD. 

307 ADDRESS or CONTINGENT IOD IS OUT·OF·BOUNDS. 
310 INTERRUPT ADDRESS IS OUT·OF•BOUNDS. 
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Appendix A 

Minus Word Formats 

The "minus words" described pertains to that block of 256 (400 octal) 
words added prior to every problem program's relative word 0 (zero). 
These words are not accessible to.the executing program. 

A Word 0 -- Usually the name of the problem program in ASCII -- not 
looked at or used by Frost. 

B Word 1 -- Consists of four fields, three of which Frost looks at. 

59 FREEP 42 41 30 29 CUREX 12 11 NXJP 0 

where: 

NXJP --

CUREX --

FREEP --

number of exchange packages. This is usually 1 upon 
startup of execution. 

a relative pointer to the current exchange package 
within the minus words. Should be zero upon start-up 
of execution and is filled in by Frost. If it is zero. 
Frost assumes the first exchange package to be located 
at word 2. If it is not zero, Frost assumes it is indeed 
a pointer to the current exchange package. 

a relative pointer to the first free exchange pckkage 
area. Exchange packages areas are 18 words in length and 
up to 9 exchange packages can be stored in the minus words 
FREEP should be zero upon startup of execution and if so, 
it is filled in by Frost to point to word 20. The 
assumption made is only one exchange package at startup 
execution; therefore, the second exchange package area 
at word 20 is free. If not zero, Frost assumes this is a 
pointer to the first free area. 
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C Words 2-19; 
Are 

Word 1: 

XJA 
59 42 

Where: 

XJA 

IOST 

GBST 

DISS 

c 

Word 2: 

WORD 3 --

WORD 4 --

20-37; 38-55; 56-73; 74-91; 92-109; 110-127; 128-145; 146-163--
exchange package areas 18 words each as follows: 

(Sometimes referred to as the 17th exchange package 
word.) 

41 
IOST GBST DISS 

39 38 37 36 35 28 27 

a pointer to either next exchange package to be 
executed or next free exchange package area 
depending on whether this one is free or in use. 

c 
24 

If this bit is on, this exchange package is I/O stuck. 

If bit is on, this exchange package is GOB-Stuck 
(i.e., wishes to make a system call, but is prohibited 
from doing so until I/O has completed.) True for a 
certain class of system calls. 

A bit, if on, indicating this exchange package is 
disabled, i.e., usually an exchange package for an 
I/O interrupt routine and the disabled bit on says 
do not interrupt this exchange package with a new 
one. If bit is off, then a new exchange package 
(usually the result of another completed I/O operation) 
can interrupt this one. 

iod number (1-17 octal), if any, associated with this 
exchange package (again apt to be an I/O interrupt 
exchange package). This iod number taken from the C 
field in Word 1 of an iod. 

Contents of Word 0 (zero) of the problem program 
the last time it was executing. 

starts the 16 word 
BITS 53-36 
BITS 35-18 
BITS 17-0 

BITS 53-36 
BITS 35-18 
BITS 17-0 

exchange package of registers, etc. 
P Counter 
AO Address Register 
BO Index Register 

Relative address 
Al Address Register 
Bl Index Register 

23 
0 
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WORD 5 

WORD 6 

WORD 11 
WORD 18 

D Word 192 

E Words 193, 
194 

F Words 195 -
223 

G Words 224-
239 

H Words 240-
255 

DISC A 

59 

BITS 53-36 
BITS 35-18 
BITS 17-0 

Thur Word 10 
BITS 35-18 
BITS 17-0 

EXLT Mode Register 
A2 Address Register 
B2 Index Register 

A3 through A7 Address Register 
B3 through B7 Index Register 

X0 through X7 operand registers 

ASCII BCD word - STACKED !OD 

Used by Frost for restacking iod's. 

Relative pointers to iod's not yet issued, but already 
requested by the problem program. 

ASCII BCD _names of files (tape and/or disc) associated 
with words 240-255 in a one to one correspondence. 

Connnonly referred to as ''Minus Words 15 through 0." These 
are the minus words pointed to in an iod and describe the 1/0 
device. Word 255 = Minus Word 0; Word 254 = Minus Word 1, 
etc. These words are formatted as follows. 

c D 

57 56 55 53 52 

Where A = 0 read only 
A = 1 read/write 
B = 0 not a pool file 
B = -1 pool file 

E 

48 47 

C = access information level 
D = channel number 

F 

24 23 0 

E = absolute first word disc address of file 
F = size of file which is 100(8) word~ longer 

than user knows. 

I 

TAPE B C 

54 48 47 24 

where B = channel number 
C =unit number (0-7) 
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DD80 or 
Console 

where E 
D 
D 

B 

53 48 

channel number 
10(8) console 
11(8) dd80 

D 

41 36 

59 58 57 56 55 53 52 48 47 24 2 3 21 2 0 

A = 0 pack file 
1 pack unit 

B = 0 Read only 
= 1 read /write 

C = 0 not pool file 
= 1 pool file 

D access information level 

E channel number 

F absolute first word disk address of file 

G physical unit 

0 

H size of file (100 8 words longer than the user specified). 

Page 54 
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Formats for Tables in Call 24NN (p. 27). 

File Index Table (4 words /file, maximum 1088 files) 

Word 1 FILENAME 60 bits 

Word 2 US ERNO ?.O EXTRA 16 SIZE 24 

Word 3 CH 6 BEGIN 241 LOC 61 TR 6 AV 6 UN 
3 

DV 6 

Word 4 LAST REF 24 FR 6 
NO REF 15 HASH 15 

where: 

FILENAME = Name of file, ASCII BCD, right justified 

USERNO = Binary user number 

EXTRA = Number of words of extra disk space assigned 
(minimum disk space = 5008· words) 

SIZE = Number of words in file (addressable space + 1008 
words for ID sector) 

CH = channel 

BEGIN = First word of disk address 

LOC = 1 if read/write; = 41 8 if read only; = 2 if execute only I 

TR = Trust status 

AV = available 

UN = pack unit 

AC = ~ if global; = 1 if restricted 

DV f 0 means divisional file and contains division number. 

LASTREF = Time file last referenced (i.e., opens and system 
dumps). Kept for purge purposes. Contains micro­
second clock contents divided by 2':":'24. 

FR = Protertion level of file 
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NOREF = Number of references made to file (opens NOT 
reads and writes) 

HASH = HASH index number (for search purposes) 

Correspondence Table (2 words /entry, 14 entries) 

Entry 1 

Entry 2 

Entry 3 

Entry 4 

Entry 5 

- Console assignment 

- DD80 assignment , 

- User-1 DD80 tape, unit B 

- User-1 CRT tape, unit C 

- User-1 HSP tape, unit D 

Entry 6-10 - Tape drives for units E thru I respectively 

Entry 11 

Entry 12 

Entry 13 

Entry 14 

- G machine scope J 

- G machine scope K 

- G machine unit L 

- G machine unit M 

Format for each entry: 

Word 1 T 2 u 4 CN 12 G 2 MN 4 VNAME 

Word 2 not used 45 DESC 

where: T = Type of device 

u = Physical unit number 

CH = Channel number 

G = Give status 

MN = Minus word pointer 

VNAME = Device name, ASCII BCD (i.e., name by 
which device assigned by operator) 

DESC = ¢ device is free; f ¢ points to descriptor 
block of owner 

36 

15 



Disk Map Table (3 sections, 341 10 words /section) 

1st section - disk cabinet ~ 

2nd section - disk cabinet 1 

3rd section - disk cabinet 2 
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This table catalogues free space only. A zero entry indicates end 
of information for the particular disk cabinet. Format of each word is: 

I LEN 30 I FWA 

where: LEN = length of free space 

FWA = starting disk address of free space 


