






























































































































































































































































































































































































































Configuration, Code = A 1 

xIA11 Count = 7 

2 

3 Relative time 

4 Relative time 

5 I/O address 

6 FCTl 

7 Model number 

8 
r-______________________________________________ �~�i�v� 

9 

10 
�r�-�~� ____________________________________________ �~�v� 

11 

12 
r-______________________________________________ �~�v�i� 

13 

14 
1--______________________________________________ --1 vi i 

15 

0 7 8 15 

Note: If CLOCK 1 is dedicated for accounting at SYSGEN time, one configuration record with model 
--- number = 8111 wi" be added. (DTTx and I/o address = 0 for 8111). 

Recorded as part of the ERRFILE initialization sequence by the !PURGE, EL, R command. 

DTTx and Model Number = 0 for devices declared for M:IOEX usage only. 

Figure 92. Configuration Entry 

199-



System Identification, Code = A2 

X'A21 Count = 6 

2· Number of 8K-word blocks 
Relative time resolution 

= 1 (2 ms) 

3 Relative time 

4 Relative time 
ii 

5 K:VRSION 

6 K:CPU 
iii 

7 

8 
iv 

9 

10 
v 

11 

12 
vi 

13 

14 
vii 

15 
I o 7 8 15 

Recorded as part of the ERRFILE initialization sequence by the !PURGE, EL, R command. 

Figure 93. System-Identification Entry 
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Machine Fault, Code = B 1 

X I Bl l Count = 7 

2 K:TCB 

3 Relative time 

4 Relative time 

5 PSD1 

6 PSD2 

7 Fau It register 

8 

9 

10 

11 

12 

13 

14 

15 

o .1 
78 

For Sigma 2/3, fau It regi ster wi II be 8102 for memory parity error. 

For Sigma 3, fault register wi II be 2020 for any lOP timeout. 

15 

For Sigma 3, fault register will be 2010 for watchdog timeout {incorrect 010 address}. 

For Sigma 3, fault register will be 2030 for watchdog and lOP timeout. 

Figure 94. Machine-Fault Entry 

ii 

iii 

iv 

v 

vi 

vii 
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Glossary for Error- Log Formats 

A glossary of terms pertinent to the error-log entry descriptions follows. 

AIO DSB an 8-bit value representing the device status byte as returned by the hardware in response to an AIO 
instruction. Device specific, see the appropriate devi ce reference manual. 

AIO 0 and C a 2-bit value representing the overflow and carry (in that order) as returned by the hardware in 
response to an AIO instruction. Device specific, see the appropriate device reference manual. 

byte count residue a 14-bit value representing the number of bytes not transferred in the I/O operation. This 
value is established by the I/o processor and is available in the odd channel. 

Cal-bit value which indicates whether bits 5-15 of the even I/O channel register were all zeros at time of 
AIO (C = 0 if yes; C = 1 if bits 8-15 were non-zero). 

code an 8-bit value in the first byte of the error log message indicating message type. A va~ue of zero (0) indi-
cates a nu II entry. 

count an 8-bit value representing the number of useful 16-bit words contained in the error-log message. In-
cludes the first word in the count. 

current retry count a 4-bit value representing the retry attempt at which either the operation was successfu I or a 
value equal to maximum retry count when all allowable retries have been exhausted. Thus, the range of cur­
rent retry count is 1 through maximum retry count. When current retry count exceeds the maximum retry count, 
an unrecoverable device error has occurred. 

DC a I-bit value indicating whether data chaining (1 = yes) was specified for the I/O operation. This isob-
tained by the I/O interrupt task from bit 1 of the odd channe I register. 

DFN an 8-bit value representing the device-file number which is used as a file control table index. The value 
may be utilized in many cases to determine the task involved in a device-error condition. Ambiguity results 
when there is multi-task usage of the same DFN. 

DTT x an 8-bit value representing the device type table index. There is one entry in the table for each unique 
physical device type in the configuration. 

E a I-bit value indicating a memory fault or data parity error during an I/O operation. This is obtained by the 
I/O interrupt task from bit 0 of the odd channel register. 

HIO DSB an 8-bit value representing the device status bytes as returned by the hardware in response to an HIO 
instruction. Device specific, see the appropriate device reference manual. 

HIO 0 and C a 2-bit value representing the overflow and carry (in that order) as returned by the hardware in re-
sponse to an HIO instruction. Device specific, see the appropriate device reference manual. 

a 1-bit value which indicates whether the lOP was requested to interrupt (1 =yes)atthe completion of the I/O. 
This is obtained by the I/o interrupt task from bit 2 of the odd channel register. 

I/O address an 8-bit value representing the physical I/O address. (E.g., X'92' represents multiunit device 2 on 
device-controller 1 on I/o channell; X'C' if EIOP or Xerox 530 IOP-2.) 

I/O count a 32-bit value which records channel activity. (For FOO, the 32-bit value obtained from the channel-
activity counts.) 

Ju lian day a 16-bit binary value representing the Julian day of year. (E.g., March 1, 1976 wou Id be repre-
sented as X '3D'.) 

K:TCB a 16-bit value indicating the address of the Task Control Block associated with the task possibly 
affected by the fault condition. 



K:CPU a 16-bit value which indicates CPU hardware options, as fol lows: 

Bit 0 set indicates normalized-shift present. 

Bit 1 set indicates extended-arithmetic present. 

Bit 2 set indicates MUL/OIV hardware present. 

Bit 3 set indicates floating-point hardware present. 

Bi t 4 set indicates fi eld-addressing hardware present. 

Bi ts 5- 1 0 are unused. 

Bits 11-15 = 00010 (2) if Sigma 2. 
= 00011 (3) if Sigma 3. 
= 11110 (30) if 530. 

K:VRSION a 2-byte EBCDIC value, assigned at SYSGEN time, that identifies the system version. 

maximum retry count a 4-bit value representing the maximum retry count after which a device error is returned 
to the requester. When current retry count exceeded the maximum retry count, an unrecoverable device error 
has occu rred. 

model number a 16-bit number which uniquely identifies peripheral devices. 

order a 5-bit value representing the actual device order which resulted in the device error. Device specific, see 
the appropriate device reference manual. 

PRAD a 16-bit value representing the absolute sector number at which the latest disk transfer began. The range 
is 0 through n-1 where n represents the number of physical sectors on the device. PRAD is meaningless for other 
than RAD or disk-pack operations. 

relative time a 32-bit value representing milliseconds since midnight. Resolution is 2ms. 

SIO DSB an 8-bit value representing the device status byte as returned by the hardware in response to an SIO 
instruction. Device specific, see the appropriate devi ce reference manual. 

SIO 0 and C a 2-bit value representing the overflow and carry {in that order} as returned by the hardware in re-
sponse to an SIO instruction. Device specifi c, see the appropri ate device reference manual. 

STATE a 3-bit value for current disk state, as follows: 

o = seek to read flawed header. 

2 = read flawed header. 

4 = seek for requested operati on. 

5 = restore. 

6 = perform requested operation; 'order' specifies read or write. 

7 = header read following restore. 

TDV DSB an 8-bit value representing the device status byte as returned by the hardware in response to a TDV 
instruction. 

TDV 0 and C a 2-bit value representing the overflow and carry (in that order) as returned by the hardware in re-
sponse to a TDV instruction. Device specific, see the appropriate device reference manual. 

TIO DSB an 8-bit value representing the device status byte as returned by the hardware in response to a TIO in-
struction. Device specific, see the appropriate device reference manual. 

TIO 0 and C a 2-bit value representing the overflow and carry (in that order) as returned by the hardware in re-
sponse to a TIO instruction. Device specific, see the appropriate device reference manual. 

year a 16-bit binary value representing current year minus 1900, e. g., 1973 expressed as X'49'. 
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Device Isolation 

Device Key-in Implementation 

Three key-ins are provided for device isolation. Theyare: DU (Device Unavailable), DA (Device Available), and 
DS (Device Substitution). 

The DU key-in is used to make nonrotating memory devices unavailable for all but special M:IOEX, M:CTRl, 
M:READ, and M:WRITE operations. When this key-in is input, KEYIN wi" obtain the 2-digit hexadecimal device 
address included as a parameter of the key-in. First, a check wi II be made to determine if the input address matches 
the address of the operator's console (contained in FCT3(1». If there is a comparison, KEYIN wi II output the mes­
sage! !KEY ERR and KEYIN will be reentered. If there is no address comparison, all non-disk File Control Tables 
wi II be tested for device address comparison with the input address. If a match is found, bit 7 of FCT2(DFN) wi" 
be set to a one to indicate that the DFN is unavai lable and the search wi II continue. If a DFN is marked down, a 
flag will be set. When the last DFN has been checked, this flag will be tested and, if found reset, a ! !KEY ERR 
message will be output and KEYIN will be reentered. If the flag was found to be set, KEYIN will exit. 

The DA key-in is used to make a previously-unavai lable device available for normal usage again. The same actions 
will be taken as for the DU key-in described above except that the tests for operator console wi II be bypassed and 
the device-unavailioility bits will be reset. A! !KEY ERR message will only be output if there is no address 
comparison • 

Key errors wi" be generated for both DA and DU key-ins if no address is specified, if the argument contains other 
than two characters, or if a nonhexadecimal value is input. 

The DS key-in is used to substitute one devi ce address for another in one or more DFNs. KEYIN first checks for the 
presence of valid hexadecimal numbers in argument fields one and two of the key-in (old and new device addresses 
respectively), converts the fields to binary, and stores them into the stack. If a third argument is present, it also 
will be converted to binary, checked for validity, and stored in the stack; if not present, a zero wi II be stored. If 
a syntax error is detected, or the third argument contains a value higher than the number of DFNs or references a 
disk DFN, a key error wi II be generated. If the third argument is present, that DFN wi II be checked to determine 
if the address contained in FCT3 matches the address contained in argument field one of the key-in. If there is no 
match, a key error wi" be generated; if the addresses do compare, the address contained in the second argument 
field will be stored in FCT3(DFN) and KEYIN will exit. If there is no third argument in the key-in, all non-disk 
DFNs will be checked for an address comparison with argument fi eld one. If found, the address contained in the 
second argument field will be stored into FCT3, the message "CHANGED, DFN xx" will be output to the operator's 
console, and the search wi II continue. If no address comparison is found, a key error wi II be generated. If the fj Ie 
is faund active, however, the message "UNCHANGED, DFN xx" will be output and no action will be taken. This 
is necessary to prevent deadlock conditions and the redefinition of device addresses during intermediate I/O oper­
ations. Prior to changing the addresses in the FCT3 entries, a check wi" be made to determine if the address is 
known to the system. If it is a known disk address, a key error will be generated. If the address is known, a check 
for device-type comparison will be made. If this test fails, a key error wi" be indicated. The unavailability bit 
will be set according to that of another file referencing the same device, if the address is found, or will be uncon­
ditionally reset if no DFNs reference the new device address. 

The ID of the nonoptional overlay that processes the DA, OS, and DU key-ins is '76'. KEYIN, part 1 (overlay ID07) 
recognizes these three key-ins and calls overlay ID76 to handle the processing. 

Tests for "Down" Devices 

Device-Unavailable status is maintained in the File Control Table for non-disk devices. Bit 7 of FCT2 is used to in­
dicate the availability of a non-disk device associated with a DFN. If this bit is set, the device will be unavailable 
for normal M:READ, M:WRITE, M:CTRl and M:IOEX operations. If bit 7 is reset, access will be permitted. These 
service routines wi" test this bit prior to attempti ng I/O operations in conjunction with bit 7 of word 0 of the user's 
argument list. If argument list (0) bit 7 is set, device access will be permitted only if the device is unavailable. 
If the device is unavailable and argument list (0) bit 7 is reset, or if bit 7 is set and the device is avai lab Ie, device­
unavailab Ie status wi" be returned. 



Special Receiver Group 

Several special purpose receivers allow user access to additional RBM services. These are provided for the use of 
Xerox appl ication programs and are not intended for general use. The documentation is i neluded here for complete­
ness and should RBM users wish to take advantage of these facilities, they must be aware that these services are sub­
ject to change as future requirements dictate. 

The following receivers have been defined: 

Nqme 

Global AIO Receiver GAIORXR 

Dismissal Receiver ORXR 

M:TERM Receiver TERMRXR 

Q :ROC Receiver QRXR 

Keyin Receiver KEYRXR 

M:ABORT Receiver ABORTRXR 

JOB/FIN Receiver JOBRXR 

Absolute Location 

x'lB8' 

x'lB9' 

x'lBA' 

x'lBB' 

x'lBD' 

x'lAF' 

x'lBO' 

All receivers connect by first saving the current contents of the receiver location at their entry address -1 and then 
storing their entry address into the receiver location. 

The delinking process requires a search of the receiver chain for the position within the chain of the del inking task 
and a substitution of the delinking's ta~k exit address for that position within the chain. 

It should be noted that interrupts should be inhibited whenever the chain is manipulated. The following code might 
be utilized to connect and to delink from the chain. 

To connect: 

INHIBIT R:PSW1 

LOA xxxRXR 

STA MYENTRY-1 

LOA =MYENTRY 

STA xxxRXR 

RESTORE R:PSW1 

Assuming tasks A, B, and C had connected' in that order to the keyin receiver, the keyin receiver chain would be 
as follows: 

TASK C EXIT ~ 

KEYRXR -- TASK C ENTRY -

r-- TASK B EXIT 

TASK B ENTRY f4-

TASK A EXIT .. 
p Original value of KEYRXR 

y.. TASK A ENTRY 
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To disconnect: 

INHIBIT R:PSWl 

LDX =KEYRXR 

SEARCH LDA 0, 1 

CP =MYENTRY 

BNC $+2 

B ITSME 

RCPY A,X 

RADD *Z,X 

B SEARCH 

ITSME LDA MYENTRY-l 

STA 0, 1 

RESTORE R:PSWl 

Global AID Receiver 

Location GAIORXP (ref: S24RBM) is a pointer to the global AIO receiver. Just prior to transferring control to 
conventional user AIO receivers, RBM will route control through the global AIO receiver chain with the A register 
containing AIO status as received from the device and X containing the RBM channel status table index. 

The global AIO receiver must always restore the contents of A and X and return by a B *ENTRY-l. 

Dismissal Receiver 

The dismissal receiver is entered at a dismissal opportunity for either primary or secondary foreground tasks. The 
receiver then dictates whether dismissal may occur or, in the case of a software scheduler, may defer service to 
another secondary task. 

Upon entry: Interrupts are inhibited, with status in R:PSW1. 

B is a pointer to the M:READ/M:WRITE temp stack. 

L is a pointer to the No-Dismiss return. 

Upon exit: Register B and register L must be preserved. 

If the dismissal receiver opts for normal dismissal, it may branch directly to M:EXIT. This, however, may only be 
done for primary tasks; secondary software scheduled tasks cannot undergo normal dismissal. For these tasks, return 
must be eventually be made to the ILl register after the interrupt status has been restored from R:PSW1. 

M:TERM Receiver 

The M:TERM receiver is entered upon termination of any background, primary, foreground, or secondary foreground 
task. All registers are volatile. The M:TERM receiver must be reentrant. 



Q:ROC Receiver 

The Q:ROC receiver wi II give notification when an RBM overlay request has been made and when the RBM overlay 
area is again free. 

Upon entry: 

Upon exit: 

lEI - Pre/Post Flag 

E ~ 0 means overlay requested. 
E < 0 means overlay area free. 

IBI - Q:ROC temp pointers. 

The E register and B register must be preserved. 

The Q:ROC receiver must be reentrant. 

Note: There will not necessarily be a one to one correspondence between IE' negative and lEI non-negative entries 
to this receiver. The receiver will not be entered for overlays declared as resident at SYSGEN time, but 
the receiver may be entered (E ~ 0) even if no I/o is required for requested overlays already residing in the 
overlay area. 

Keyin Receiver 

A keyin receiver pointer is contained at location KEYRXR (ref: S24RBM). After RBM examines a keyin and deter­
mines that it is not an RBM keyin, control will be routed through user-connected keyin receivers. In addition, a 
foreground task may initiate a command to be processed by the keyin receiver chain. The calling sequence is: 

L register = return path. 

(L) = command not recognized. 
(L) + 1 = command recognized. 

X register is a pointer to ARGLST as follows: 

ARGLST Word 0 = Word address of buffer containing command in TEXT format. 

Word 1 = Byte Count (always K:KEYBUF*2 for RBM keyin subtask). 

Word 2 = Deferred Status Reply Address (0 if no reply is desired; always 0 for keyin subtask). 

If return is to (L) + 1, the I A I reg ister indicates return status as fo IIows: 

A = 0 = Command acknowledged (however, processing may be deferred). 

A < 0 = Command recognized but cannot be accepted now. 

A> 0 = Command recognized but byte count illegal, obvious syntax violation, or immediate processing has de­
tected an error. Error messages if any, must be output by the processing task. 

Details: 

Location IKEYRXRI is initialized by SYSGEN to a pointer to a RCPY L, P instruction. A foreground task connects 
to the keyin receiver chain by first saving the current contents of location KEYRXR at its entry address -1 and then 
storing its entry address at KEYRXR. This will serve as its exit address and provides I] procedure for delinking. A 
task may pass a command through the keyin receiver chain (i.e., RBM keyin subtask) by first pointing X to the 
ARGLST. An RCPYI P, L followed by a branch to the contents of location KEYRXR will cause the request to be 
examined by the reentrant keyin receiver chain. 

If a receiver acknowledges the request, it will typically move the command to its own buffer and save the other 
ARGLST information. The task to accomplish the actual processing is then triggered; the A register is set to zero 
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and return is made to (l) + 1 to inform the initiator that the command has been accepted for processing. Immediate 
or deferred processing will report a reply if requested in the ARGLST. 

If a receiver recognizes the command but cannot accept it now because of processing constraints, A is set to nega­
tive and a return is made to (L) + 1. 

If a receiver recognizes the command but initial (or complete) processing causes the command to be rejected, A is 
set to a positive value and a return is made to (L) + 1. 

If a receiver does not recognize the command, control is transferred to the next receiver (B *E NTRY-l) with the 
X register and L register unchartged. 

In particular, the RBM keyin subtask will react in the following manner: 

1. Return to (l + 1) 

A~O Command accepted, exit keyin subtask. 

A<O Output !! BUSY message on dfn 1. 

2. Return to (L); output! !KEYERR message. 

M:ABORl Receiver 

The M:ABORT receiver is entered at an abort of a background, primary foreground, or secondary foreground task. 

Upon entry: III - Abort Locati on. 

'X' - Abort Code. 

Upon exit:- land X contain abort location and code (may be modified). 

The M:ABORT receiver must be reentrant. 

JOB/FIN Receiver 

The JOB/FIN receiver is entered at two points, either before !JOB command processing takes place ('E' register 
greater than -1) or after ! FIN command processing ('E' register tess than zero) but before WAIT. For the second 
case (i .e., IFIN), a return of (l) + 1 will cause Z:JSAVCC to be set in R:JCP. This will retain the current assign­
ment of ICCI for one !JOB or ! FIN command. A return of (L) + 1 for the !JOB command case will have no effect. 

File Directory Receiver 

DBUF 

With the intent to provide support for in-core directory to minimize disk accesses, a Directory Buffer Receiver was 
added to F01. M:ASSIGN and M:ClOSE will link to the address in DBUF(locatioh X l 1BC I)with the following reg­
ister significance: 

L = return address 

X =-1 

X =-2 

X =-3 

Request has been made for assign to a file. 

An assign-to-fi Ie request has been satisfied. 

M:CLOSE is about to update the associated file directory to record the new EOF pointer, please up­
date the in-core directory. 

The DBUF receiver will have the M:ASSIGN (overlay IB11) and M:ClOSE temp stacks at its disposal. In all cases 
M:ASSIGN and M:ClOSE will proceed as normal if return is made. 



9. BASIC SPOOL SYSTEM (BSS) 

The Basic Spool System (BSS) is an independent foreground program that copies data from one foreground oplabel to 
another. The data is diverted to a disk fi Ie so that the input process can proceed independently of the output. A 
typical application for the BSS would be the transfer of data from a fast device to a slow device (i.e 0, magnetic 
tape to line printer). If the input oplabel is a "logical device" (available in GOO) the BSS can, with certain modi­
fications, serve as a I ine printer symbiont (see description of the #LPSPOOL assembly option). 

Loading of the BSS is accomplished by assigning the CC oplabel to the release media containing the JCL and binary 
data required for loading BSS. The operator will be queried during the loading process as to the form of the !$TCB 
and !$ROOT cards, so that the user may specify the priority at which the BSS is to run and the memory location. 

Various assembly options control the BSS, as described below. These options must be modified at the source level. 
This is accomplished by acquiring a source copy of the BSS (available in compressed form on the release tape) and 
then modifying the appropriate source I ines, as given below. 

+20,20 
#LPSPOOL EQU YES 

NO 

Function 

This option, when assembled as a YES, will define the following op­
tions as shown: 

#KEVIN 

#OUTOPLB 

#INOPLB 

#COMPRESS 

#SUPPRESS 

EQU 

EQU 

EQU 

EQU 

EQU 

NO 

'LP ' 

'LD' 

YES 

YES 

With #LPSPOOL on (#LPSPOOL EQU YES), the BSS will become a 
line printer symbiont. ihe BSS reads from the 'LD' oplabel and writes 
to the I LP ' oplabel. All background output otherwise destined for the 
same line printer as that referenced by the foreground 'LP' oplabel, 
will bedkected to the background equivalent of the foreground 
'LD' oplabel. 

Other secondary changes wi II also occur. Primari Iy, a larger portion 
of the spooling file will be maintained so that backspacing may allow 
recovery from paper jams. 

This option, when assembled as a NO, will define the following options 
as shown: 

#KEVIN EQU NO 

#OUTOPLB EQU 

#INOPLB EQU 

'COMPRESS EQU YES 

#SUPPRESS EQU YES 

Modification of these options is possible as described below. 
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Option 

+31,31 
#KEYIN EQU 
(Default is NO) 

+32,32 
#OUTOPLB EQU 
(Default is zero) 

+33,33 
#INOPLB EQU 

YES 

NO 

, 1313 ' 

, aO' ' 

Function 

This option, when assembled as a YES will cause the BSS to determine 
its input and output operational labels and (optionally) the spooling 
file name from a key-in of the following format 

where 

kkk 0'0' to f313[VIA filename[,area]] 

is ignored if a one character field (this facilitates use of the 
Q key-in). 

kkk is ignored (again to facilitate use of the Q key-in). 

aa is the input oplabel. 

1313 is the output oplabel. 

filename [,area] specifies the spooling file name. 'area' de-
fauts to lSD' if not specified. If the filename is not speci­
fied, this option will be satisfied by the assembly option 
#FIlNAME, as described below. 

The location of the key-in buffer will default to the RBM key-in buffer 
area. In order to facilitate activation by other foreground tasks, the 
contents of the DEFed item 'KEYBUF' (which resides in the BSS initial­
ization routine) may be used as a pointer to a foreground mailbox lo­
cation which in turn points to a foreground buffer containing a BSS 
specification record of the format just described. Thus the 'KEYBUF' 
location may be modified by reassembly on a !$MODIFY command to 
allow foreground tasks to initiate a BSS copy function completely 
without operator intervention. 

NO is the default for #KEYIN. If NO is specified, the defau It values 
for the options #INOPlB and #OUTOPLB may be specified {see the 
#INOPLB and #OUTOPLB assembly options described below}. 

This assembly option specifies the oplabel which the BSS is to use for 
output. 1313 will default to 0 which will cause the BSS to query the op­
erator. If upon accessing 1313, the BSS determines the oplabel to be in­
valid or assigned to zero, the message "#STOPPED 1313" will be output 
to the operator console. The operator may then properly assign 1313 
through use of anFL key-in or !ASSIGN command and enter a II#GO 
1313" key-in to restart the BSS. 

This assembly option specifies the oplabel which the BSS is to use for 
input. aawill default to 0 which will cause the BSS to query the op­
erator. If upon accessing 0'0', BSS determines the oplabel to be in-

. valid or assigned to zero, the message II#.STOPPED aa" will be output 
to the operator console. The operator may then properly assign 1313 
through use of an FL key-in or !ASSIGN command and enter a #GO 
1313" key-in to restart the BSS. 



Option 

+34,34 
#COMPRES EQU 
(Default is YES) 

+35,35 
#SUPRESS EQU 
(Default is NO) 

+40,40 
#FILNAME TEXT 

+41,41 
#AREA EQU 
(Default is SD) 

+42,42 
HEVEN EQU 
(Defau It is NO) 

+43,43 
#BYTES EaU 
(Defau It is 134) 

+44,44 
#GRACE EQU 

YES 

NO 

YES 

NO 

IYYYYYYYV I 

YES 

NO 

X 

X 
(Default is 150 but not greater 
than 20%) 

+45,45 
#EOF DATA-X 
(Default is 2) 

Function 

When #COMPRES is YES, the record will be compressed before it is 
moved to the spool file. Compression is achieved by replacing two or 
more consecutive words which are identical with the value of the word 
and a count of the number of words. If the value of the iterative word 
is X '4040'g the entire field is replaced by only a count of the number 
of words. 

When #COMPRES is NO, no compression is performed. 

When #SUPRESS is YES, combinations of blanks and/or zeros are re­
moved from the end of the record, with a subsequent reduction in the 
record size. Blank/zero suppression occurs before compression if 
#COMPRES is also specified. 

#SUPRESS should be NO if the record length must be fixed, as for 
binary cards. 

yyyyyyyy specifies the name of the spooling file. If YYYYYYYY con­
tains leading blanks or zeros (as in the default case) a file name of 
"(3(3SPOOL" is assumed ((3(3being the output oplabel). If the spooling 
file YYYYYYYVdoes not spool, the BSSwill attempt to use "(3(3 SPOOL" 
in the 'UD' area. If this file does not exist, the BSS will abort with 
code #F. 

ss specifies the area name, which contains the spool file. If ss is 
zero or blanks (as in the default case) the area will be assumed to be 
'UD'. 

If #EVEN is YES, records with an odd byte size wi II be padded with 
one byte of zeros. 

If HEVEN is NO, no padding will occur. 

X indicates the maximum byte size passed to M:READ. The maximum 
value for X is 210 • 

X indicates the number of records which are guaranteed for a #BACK 
key-in. 

X indicates the number of consecutive EOFs which will terminate the 
BSS stream. 

As soon as the BSS resolves the parameters specified above, the copy will proceed. 
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Line Printer Symbiont 

A copy of the BSS is available on the SYSTEM Release Tape which is suitable for a single device Line Printer 
Symbiont. In the process of loading this version of BSS, the user will be queried for 

1 • Interrupt level. 

2. Load location. 

3. Permanent fire name for that copy of BSS COV' file). 

4. Spool file size. The name of the spoof file will default to 'LPSPOOl r on the SD area. 

This version of ass contains special code which will redirect background output through the spooler. However, for 
this process to be effective, the following conditions must be met. 

1. Air of the appropriate background oplabels (i .e., 'lO', 'LL', 'DO', etc.) should point at a background 
DFN which references a Line Printer (same as existing SYSGEN). 

2. The foreground 'LP' oplabeJ must point at the same background line Printer via a foreground DFN. 

3. The foreground 'LD' oplabel must point at a foreground DFN which references a logical device, which, in 
turn specifies a device address unique from the line printer. 

4. The background must also be supplied with a background DFN which references the same device address as 
the foreground 'LD' oplabel. This DFN need not have an oplabel assigned to it. 

This can be accomplished by adding the following SYSGEN considerations: 

1. Assuming that a background DFN for the line Printer already exists in the SYSGEN deck and defines a line 
Printer of device address 'dn', model 7445, add under "DEVICE FILE INFO" 

7445/dn,F DFN =x Foreground Printer 

LP/O'O', B DFN =y Background Logical Device 

LD/O'a, F DFN =z Foreground Logical Device 

where 0'0' is an otherwise unused device address. 

Note: The 'LP' mnemonic on the background logical device definition is required by FORTRAN and 
COBOL. 

2. Assuming that the appropriate background line Printer oplabels already exist and point at the background 
line Printer DFN (as in the existing SYSGEN deck), add, under "FGD. OPe LBL." 

LD =y 

LP =x 

If these requirements are met, the line Printer Symbiont wilJ take control automaticatfy of the background line 
Printer whenever the system is rebooted. 



Blocking/Compression Scheme 

Each record in the spool file will be accompanied with at least two words of control, as follows: 

Word 0 

X '0000 , 

X'DEaF' 
X '0000' 

X'OEaF' 

X'OEaD' 

where 

Meaning 

End of block. 

End of spool file. The output routine will terminate when it encounters this 
value. 

End of file; this value represents a logical end of file and establishes a backup 
point for use in the #BACK key-in. 

This value indicates the end of data for the previous record. 

Bit 0 when on, indicates that this record should be written with a write EBCDIC order byte. 

Bits 6-15 indicate the total record size, in bytes. If these bits are all zero, the record size is 2
10 

bytes, which is the maximum record size. 

Bits 1-5 must be zero or the BSS will consider itself lost and search the spool file for the next valid 
word O. 

Word 1 

Bit 0 when on, indicates that this record is not compressed or does not cross a block boundary. Bits 1-5 
must be zero, or the BSS will consider itself lost and search for another valid word O. No X'OEaD' 
value wi II follow a noncompressed record. 

Bit 1 when set, indicates that a noncompressed series follows. The length of the series is given in 
bits 6-15. Bits 2-5 must be zero or the BSS will consider itself lost, and search for a valid word O. 

When reset, indicates that an iteration follows. The value for this iteration is given in word 2, 
unless the iteration value is X'4040'. An iteration value of X'4040' is indicated by bit 2 being set. 
Bits 3-5 must be zero or the BSS wi II consider itself lost and search for a vatid word O. 
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APPENDIX A. XEROX 16-BIT STANDARD OBJECT LANGUAGE 

Introduction 

The Xerox 16-bit standard object language provides a means 
of expressing the output of a processor in a standard format. 
All programs and subprograms in this object format can be 
loaded by the Overlay Loader. The complete standard 
object language contains 13 load item types. 

An object module consists of the ordered set of binary rec­
ords generated by an assembl y or compilation for later load­
ing. The Overlay Loader has the facility to load and link 
several object modules together to form an executable 
program. 

The Absolute Loader can load a single module (absolute 
subset) to form an executable program. The following load 
item types from the standard object language comprise the 
absolute subset: 

1. Record Header 
2. Record Padding (type 0, subtype 0) 
3. Repeat Load (type 0, subtype 1) 
4. Unrelocated Load (type 1) 
5. Start Module (type 4) 
6. End Module (type 5) 
7. Absolute Load Origin (type 7, subtype 1) 

AI I load item types are acceptable input to the Overlay 
Loader except Absolute Load Origin (type 7, subtype 1). 

Description of Object Modules 

General Description 

An object module consists of a setof binary object records, 
each containing an integral number of load items after a 
standard three-word record header (see Figure A-1). Each 
binary record in the module is a 120-byte record. 

FF I n 

Seq. No. 0 

Checksum 

Load Items First Record 

Nonactive 
Information 

FF J n 

Seq. No. 1 

Checksum 

Load Items Second Record 

Nonactive 
Information 

Figure A-1. Typical Object Module of M Records 

FF I n 

Seq. No. M-2 

Checksum 

Load Items (M- 1 )th Record 

Nonactive 
Information 

9F I n 

Seq. No. M-1 

Checksum 

Load Items Mth Record (Last record of module) 

Nonactive 
Information 

FigureA-l. Typical Object Module ofM Records(cont.} 

Each load item consists of a header word fol lowed by a 
variable number of data words. The first load item in an 
object module is a start-module item and the last item (other 
than record padding) is an end-module item. There are 15 
types of load items, described below. 

Binary Object Record Format 

Each 120-byte binary record in an object module consists of 
these parts: Record Header, Load Items, and Nonactive In­
formation in the following arrangement. The Record Header 
and Load Items are considered the lIactive II portion of the 
record. 

Record Header 

Load Item 1 

Load Item 2 

Load Item n 

Nonactive 
Information 

3 words 

up to 51 words 

The lIactive II portion of the record is that information con­
cerning type, sequence number, checksum and binary data 
usually processed by loaders. The "nonactive" portion may 
contain sequence or identification information, or it may be 
empty. It is not processed by the loaders. 
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Format of Record Header 

The first byte of the record header may be either X'P or X'9'. 
X'F' denotes that this isa standard recordoftheobjectmodule: 
X'9' denotes thatthis is the last record ofthe obiect module. 

word 0 

Contro I word 
nl For 9 I F 10 0 n n n n n 

0 3 4 7 8 9 10 1112 13 14 15 

word 1 

Is I C I Record seguence no. 

I 
0 2 15 

word 2 

Checksum 

1 
0 15 

nnnnnn in the first word is the number of active words in the 
record, excluding the record header. "Active" denotes data 
to be processed by a loader. There may be same padding 
words or sequence information at the end of the record that 
is not included in the "active" count. The maximum value 
of n is 51. Note that although the physical record size is 
fixed at 120 bytes (80 columns of binary data) the number of 
active words may vary from 3 to 54. This effectively stan­
dardizes the reading of binary object records but allows ver­
satility in the generation of active data. The record sequence 
number starts at 0 and takes on consecutive integer values 
for all the records in one file. The S bit is a sequence over­
ride. If this is a 1, the loader ignores sequence checking 
for the record. The checksum is an arithmetic sum, with 
carry, of the n-3 active words after the record header. If 
the C bit is a 1, the checksum is ignored. 

Load Item Format 

Each load item consists of a one-word header and an op­
tional variable-length body of data. 

Load Item Header I 
t---------t Load Item 

Load Item Data 

Format of Load Item Control (Header) Word 

Every header word has the same general format: 

bits 0-3 Type 
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bits 4-7 Subtype or control. 

bits 8-15 Number of data words in the load item (ex­
cfuding item header). 

This number plus 1 is equal to the size of the 
foad item. All words of a load item must be 
contained in the some physical record. 

Summary of Load Item Formats 

RECORD PADDING (Type 0, Subtype 0) 

word 0 

Contro I word 
o 0 010 o 0 010 0 o 0 10 0 o 

o 3 4 7 8 11 12 15 

There is no body of data. Padding words are ignored by the 
loader. The obiect language allows padding as a conve­
nience for processors. 

REPEAT LOAD (Type 0, Subtype 1) 

word 0 

Contro I word 
o o 010 o 0 110 0 o 0 I 0 0 o 

o 3 4 7 8 11 12 

word 1 

Repeat count 

o 

This item repeats the next load item a specified number of 
times. The load item (type 1, 2, or 3 only) immediately 
fortowing the repeat load is repeated (i. e., loaded) in its 
entirety the number of times indicated by the data word. 

UNRELOCATED LOAD (Type 1) 

word 0 

Contro I word 
o o 1 10 o 0 010 0 n n In n n 

o 3 4 7 8 11 12 

word 

First data word 

15 

15 

o 15 

word n 

Last data word 

o 

This item loads n words without relocation. 

RELOCATED LOAD-MODULE BASE (Type 2) 

word 0 

Contro I word 
o 010 o 0 010 0 n n Inn 

o 3 4 7 8 11 12 

15 

n 
15 



word 

First data word 

o 15 

word n 

Last data word 

o 15 

This item loads n words with module relocation. The reloca­
tion bias of the currehtobject module is added to each data 
word in the item. 

RELOCATED LOAD-COMMON BASE (Type 3) 

word 0 

I 0 
Contro I word nl 0 1 10 0 0 010 0 n nln n n 

0 3 4 7 8 11 12 15 

word 1 

First data word 

o 15 

word n 

Last data word 

o 15 

This item loads n words with a common base relocation. 

START MODULE (Type 4) 

word 0 

Control word 
.0 0 I 0 o 001 n + 1 

o 3 4 7 8 15 

word 1 

Common size allocation 

o 15 

word 2 

First character 

I 
Second character 

o 7 8 15 

word n + 1 

Last character 

7 8 

This item identifies the start of the object module. The 
characters in words 2 through n + 1 are the program name 
(identification) for the module. 

END MODULE (Type 5) 

word 0 

10 
Control word 

0 1 10 0 0 r 10 0 0 010 0 
0 3 4 7 8 11 12 15 

word 

Starting address 

0 15 

word 2 

Severity level 

o 15 

word 3 

Relocatable size (or zero) 

o 15 

This item identifies the end of the object module. In the 
control word (word 0), the starting address is defined in 
bit 7 

where 

r = 1 indicates absolute starting address. 
r = 0 indicates relocatable sh::Jrting address. 

The severity level in word 2 is defined as the highest level 
reached during processing. 

The loader uses the relocatable module size to determine 
the starting location for the next relocatable section. 

A starting address of absolute 0 indicates there is no starting 
address for this module • 

LOAD ORIGIN (Type 7) 

word 0 

10 
Contro I word 

1 10 0 0 riO 0 0 010 0 0 1 
0 3 4 7 8 11 12 15 

word 1 

Origin address 

o 15 

This item sets the origin within the object module. In the 
control word (word 0), the origin is defined in bit 7 

where 

.r = 0 indicates relocatable origin. 
r = 1 indicates absolute origin. 
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RELATNE LOCATION POINTER (Type 8) 

word 0 

Contro I word 
o 0 0 I 0 0 0 r 10 0 0 0 10 o o 

o 3 4 7 8 11 12 15 

word 1 

C ha i n base address 

o 15 

This item establishes the chain base for later chain resolu­
tion. In the control word (word 0), the chain base address 
is defined in bit 7 

where 

r = 0 indicates a relocatable address. 
r = 1 indicates an absolute address. 

NAME DEFINITION (Type 9) 

word 0 

Control word 
o 0 1 10 0 1 0 I n + 1 

o 3 4 7 8 

word 1 

First data word 

o 

word 2 

First character Second character 

o 7 8 

word n + 1 

15 

15 

15 

word 1 

First data word definition - address 

o 15 

word 2 

First character Second character 

o 7 8 15 

word n + 1 

last character or blanks 

7 8 15 

This item associates a location in the module with a defini­
tion name (characters in words 2 through n + 1) for other 
modules to reference. In the control word (word 0), the 
definition address is defined in bit 7 

where 

r = 0 indicates relocatable definition address. 
r = 1 indicates absolute definition address. 

EXTERNAL REFERENCE (Type A) 

word 0 

Control word 
010 o 0 r r n + 1 

o 3 4 7 8 

word 1 

Chain address (or zero) 

o 

word 2 

First character Second character 

o 7 8 

15 

15 

15 

15 word n + 1 

This item identifies a name as a defin ition within the object 
module. 

All name definitions immediately follow the start-module 
item and must precede all other load items. For each name 
definition, an address definition should appear later in the 
obiect module. 

ADDRESS DEFINITION (Type 9) 

word 0 

Control word 
0011000 rl n + 1 

o 3 4 7 8 15 
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Last character 

7 8 

This item states a name (characters in words 2 through n + 1), 
defined in another module, whose definition address must be 
inserted ina chain of locations within the module. In the 
control word (word 0), the chain address is defined in bit 7 

where 

r = 0 indicates a relocatable chain address. 
r = 1 indicates an absolute chain address. 

Note: If there is no chain address, the reference address is 
zero and is used for library searching purposes only. 



SECONDARY REFERENCE (Type B) 

word 0 

Control word 
o 1 I 0 o 0 r I n + 1 

o 3 4 7 8 15 

word 1 

First data word chain address 

o 15 

word 2 

First character Second character 

o 7 8 15 

word n + 1 

Last character 

7 8 15 

This item states a name (characters in words 2 through n + 1), 
defined in another module, whose address may be inserted 
in a chain of locations within the module. This item is iden­
tical to type A, above, except that it does notforce loading 
of the routine from the library. In the control word, the 
chain address is defined in bit 7 

where 

r = 0 indicates a relocatable chain address. 
r = 1 indicates an absolute chain address. 

ADDRESS LITERAL CHAIN RESOLUTION (Type C, sub­
types 0, 1, 2, and 3) 

word 0 

Contro I word 
o 0 10 o q r 10 0 0 0 I 0 0 o 

o 3 4. 7 8 15 

word 1 

I Resolution address 

0 15 

y.Jord 2 

I Chain address 

0 15 

This item defines a location within the module (called the 
resolution address) whose address must be inserted in a chain 
of displacement fields within the module. In the control 
word, the cha.in address is defined in bit 6 

where 

q = 0 indicates a relocatable chain address. 
q = 1 indicates an absolute chain address. 

I 

The resolution address is defined in bit 7 

where 

r = 0 indicates a relocatable resolution address. 
r = 1 indicates an absolute resolution address. 

An address literal chain is a threaded list of forward refer­
ences to a single location in a program. The definition 
value (called the resolution address) can be output as an 
address literal chain resolution (Type C, subtypes 0, 1, 2, 
and 3). The chain address points to the beginning of the 
threaded list which is terminated by an absolute' zero value. 
The resolution address and the chain address may be absolute 
or relocatable. 

Note: Because the terminator of the chain is zero, no pro­
gram may have an address literal chain whose last 
link is at absolute zero (i. e., the item would refer­
ence zero and would thus appear to terminate the 
chain). 

Note that external reference (REF) (type A) and secondary 
reference (SREF) (type B) chains are structured in the same 
manner, but resolved by the loader using an external defi­
nition value (type 9). 

DISPLACEMENT CHAIN RESOLUTION (Type C, subtypes 
6, 7, A, and B) 

word 0 

Contro I word 
o 0 1 p p 9 r 10 0 0 0 10 0 o 

o 3 4. 7 8 9 11 12 15 

word 

Resolution address 

0 15 

word 2 

I Chain address 

0 15 

This item defines a location (called the resolution address) 
within the module whose relative displacement must be in­
serted in a chain of displacement fields within the module. 
In the control word, the displacement chain is defined in 
bits 4-5 

where 

pp = 01 indicates that an indirect bit is not set in each 
instruction in the displacement chain. 

pp = 10 indicates that an indirect bit is set in each 
instruction in the displacement chain. 

q = 1 always indicates absolute displacement of the 
last item in the chain (relative to the chain 
base declared in item type 8). 
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The resolution address is defined in bit 7 

where 

r = 0 indicates a relocatable resolution address. 
r = 1 indicates an absolute resolution address. 

When forward references occur during one-pass processing, 
and the possibilityof resolving the reference bya definition 
or literal may occur within 255 locations, the 8-bit dis­
placement field of the instruction may be used to form a 
displacement chain. The item types 8 (relative location 
pointer - establish chain-base) and C (displacement-chain 
resolution) must be used together to resolve the chain by 
substituting actual displacements determined at load time. 

In the creation of a displacement chain, the pointer in the 
type 8 item defines the relative location in the program to 
be established as the chain base. Each new type 8 item can 
define a new chain base. The values in the displacement 
field of the instructions included in any given displacement 
chain refer to the absolute displacement of that instruction 
relative to the currently established chain base; e. g., if the 
chain base is established to be X'100' and an instruction is 
located at X' 125 i , the displacement of that instruction for 
purposes ofthe displacement chain is X'125'-X' 100' or X'25'. 
This point is emphasized since the loader will use this dis­
placement only to determine the final displacement of the in­
struction relative to the location of Iiteral6r target locations. 

When the displacement chain connects instructions that ref­
erence 0 literal or a specific target location within range of 
the chain base (e. g., lDA=3 lDA=LAB. B XR), no indirect 
bit is set in each instruction (pp = 01 in Header - Type C). 

When the chain connects references to an external sym­
bol or forward reference whose value will be given in some 
literal within range of the chain base, pp is set to 2 in the 
type C header, to set the indirect bit in each instruc­
tion in the chain (e.g., LDA X, which will be resolved 

as LDA *$+n, where n is the displacement of ADRL X rel­
ative to the instruction). 

The chain base address (in the type 8 item) may be declared 
as an absolute or relocatable value. The resolution address 
(firstdata-wordofaType C item) is the address of the target 
location or I iteral expressed as a location, and not as a dis­
placement on the chain base. Note that although the reso­
lution address isdefined atthis point, the value of the literal 
at that resolution may not be defined until later. In fact, it 
may be an element of an address-literal chain (type C) or 
external reference chain (type A). The address-literal or 
external chain resolution is independent of the displacement 
chain resolution. 

The chain address given in the second data word is the ob­
solute displacement of the last item in the chain, relative 
to the chain base declared in type 8 (e.g., if the effective 
chain base were X' 1000' and the value of the chain address 
were X'20', the last item of the displacement chain would 
be located at X'1020'). 

A separate displacement chain will be created for each 
unique variable in a given displacement region. Thus, many 
displacement chains may be built using the same chain base. 
As a matter of fact, the chain base may not be changed until 
a displacement chain resolution item has been output for 
each displacement chain. An unresolved displacement chain 
is a serious error condition in the output, and is unaccept­
able for execution. 

The format of the displacement chain is described in the 
example in Figure A-2. 

Example: let a chain base be declared at 109(R). (Numbers 
given are decimal.) It is assumed that the ADRl for XlB 
wi" be ultimately loaded at 140(R). Note that the displace­
ment field of each instruction before resolution is a pointer 
to the location of the next item in the threaded list relative 
to the chain base. 

Relative Displacement 
Displacement Displacement 
Field of Instruc- Field of Instruc-

location Symbolic From Chain 
tion Before tion After 

Counter Base 
Loading Resolution . 

110 LDA XLB 1 00 (end of chain) 30 (140-110) 
125 STA XLB 16 01 15 (140-125) 
134 CP XLB 25 16 06 (140-134) 
136 STA XLB 27 25 04 (140-136) 
140 

I Item Type C, Displacement I 
Chain Resofution 

I Resolution Address 140(R) I 
( Chain Address 27(A) I 

Figure A-2. Displacement Chain Format 
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LABELED COMMON (Type D, Subtype~ 0, 1, and 2) 

word 0 

Control word 
o 1 I 0 o k k I n+1 

o 3 4 7 8 

word 1 

Labeled COMMON index 

o 

word 2 

Labeled COMMON size zero or dis lacement 

word 3 

Content (first word) 

o 

word n+1 

Content (last word) 

o 

15 

15 

15 

15 

15 

Subtype 0 -(k=O)- Labeled COMMON Definition. This 
subtype conveys the block size in words and an index value 
for the block being defined. The contents of the load 
item designate the alphanumeric name for the Labeled 
COMMON block. The index value is relative only to 
the module being loaded and is sequenced from the integer 
one. It is used only to economize on space in the refer­
ence and data subtypes. 

This subtype will follow the start module and name defini­
tion items. It must precede the reference and data subtypes 
for Labeled COMMON. 

Subtype 1 -(k=l)- Labeled COMMON References. This 
subtype carries as content a set of words that continue the 
load program and to which a Labeled COMMON base will 
be added. The particular base address to be added is in­
dicated by the index value in the load item. The word 
to which the base is added may contain positive or neg­
ative content. Should the index value be zero on this 
subtype, then the blank COMMON will be the added 
base value. 

The third word (word 2) of this item is non-functional and is 
carried as zero. 

Subtype 2 -(k=2)- Labeled COMMON Data. This subtype 
will load labeled COMMON with a set of contiguous 
data. Again the COMMON block is identified by an 
index value. The starting displacement from its base is 
identified in the third word (word 2) of the load item. 
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APPENDIX B. CRITICAL RBM TIMES 

Routine 

M:SAVE 
Registers Only, No Temp, No Accounting 
With Accounting, No Temp 
Without Accounting, No Temp 
Wi th Accounti ng and Temp 

M:EXIT 
Registers Only, No Temp 
With Temp 

Maximum Interrupt Inhibit by RBM 

Multiply Simulation (average) 
Minimum = 81 
Maximum = 280 

Divide Simulation (average) 
Minimum = 86 
Maxi mum = 340 

Control Panel Interrupt 

I/O Interrupt 

No Command Chaining 

Command Chaining Without Receiver 

Command Chaining With Receiver 
Keyboard/Pri nter (per character) 
Card Punch (per row) 
Disk Pack (no device waiting) 
Disk Pack (device waiting) 

Interrupt on Channel Active 
(Seek Overlap; Set Device Waiting) 

Time 
(mi croseconds) 

59 
99 
90 

138 

69 
116 

100 

250 

310 

29 

315 

457 

415 
315 
485 
586 

min 217 
max 557 

Note: Figures are given for Sigma 2. For Sigma 3, subtract 15 percent from each figure. 



APPENDIX C. MAGNETIC TAPE HANDLING 

It is assumed that the reader has a general knowledge of the structure of M:READ/M:WRITE, which is flowcharted 
in Figure 24 of this manual. 

When an RBM user makes a request for mag-netic tape I/O through M:READ, M:WRITE, or M:CTRL, several different 
routines unique to magnetic tape handl ing may come into play. Which routines are called is a function of the ser­
vice routine used (M:CTRL or M:READ/M:WRITE); the desired function (write binary, read BCD (7T), etc.); the 
model of magnetic tape unit being used (9-track or 7-track); and the device status, both before and after the I/o 
operation. Some of these routines are resident and others are overlays. With the exception of M:CTRL, all are 
SYSGEN optional and are included only when the system has a requirement for the routines. 

Magnetic Tape Command Chaining Receiver (Resident) 

The command chaining receiver for magnetic tapes has two purposes; to allow mode control for 33xx magnetic tapes, 
and to acquire SENSE information from 9-track tape controllers to provide the capability for correctable read error 
recovery. The sense must be performed at I/O interrupt time to prevent the potential loss of track-in-error informa­
tion caused by subsequent intermediate controller operations by tasks of higher priority than the one that initiated 
the current operation. To simplify the code within the routine, a SENSE operation is issued to 9-track tapes only 
if a transmission error is detected, the E-flag bit is set, if the byte count residue is nonzero, if a timeout occurred 
or if any of the I/O left the overflow or carry indicators set in FCT4. The mode order is command chained to pre­
cede any reads or writes moving the tape from load point (33xx magnetic tapes only). 

Resident Magnetic Tape Pre-I/O Edit 

The resident tape pre-I/O edit routine is called by M:READ/M:WRITE prior to the issuance of the SIO for binary 
7-track and all 9-track tape operations. Its purpose is to check for I/O attempts past end-of-tape, device manual 
or unrecognized, and build the command chaining necessary in the IOCT. Write EOF and read or write with error 
recovery suppressed are the operation items permitted beyond end-of-tape. In this way, end-of-volume sentinels 
can be written or read past the end-of':'tape marker. If the I/O operation cannot be performed because of the posi­
tion of the tape, EOT status will be returned to the user and the SIO will not be attempted. 

7-Track BCD Tape Pre-I/O Edit and BCD Conversion Overlay 

This overlay is called from M:READ/M:WRITE or the magnetic tape error recovery overlay for the following 
functions: 

1. Pre-I/O edit for BCD 7-tracktape operations. 

2. Post-I/o edit for BCD 7-track tape operations. 

3. Post-read edit for BCD ca.rd operations. 

4. Error recovery for BCD card reader operations. 

Only the code pertaining to BCD 7-track tape operations is discussed below. 

For all post-I/o operations, the overlay converts any special BCD characters in the user's buffer to EBCDIC and then 
exists. If the overlay was called from M:READ/M:WRITE, the return status will be "successful I/O completion". If 
the BCD conversion overlay was called from the magnetic tape error recovery overlay, the return status will be "in­
correct length ", which is the only condition for which BCD-EBCDIC translation is performed following an error. 
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For pre-I/O edit operations, code similar to that of the resident tape pre-I/O edit routine is first executed. The 
actions taken are the same with two major exceptions: 

1. There is no read-backwards order for 7-track tapes, so checks for that condition are not performed. 

2. If the operation is to be permitted, special EBCDIC characters in the user's buffer will be converted to BCD. 
These special characters wi" be translated back to EBCDIC when the overlay is called to perform post-I/o 
editing. 

For a further discussion of the EBCDIC-BCD translation feature in RBM, see Appendix D. 

Magnetic Tape Error Recovery Overlay 

The resident magnetic tape error recovery module screens abnormal conditions for simple incorrect length. If any 
other conditions exist, the appropriate error recovery overlay is called, depending on the device model number. 

One of the magnetic tape error recovery overlays will be called from M:READ/M:WRITE if any of its magnetic tape 
operations result in the detection of an abnormal condition. However, an abnormal condition for tapes mayor may 
not be a ureal II error. In addition to real errors, such conditions as end of file, beginning of tape, write protect vi­
olations and incorrect record length may be detected. These conditions are reported to the calling program but are 
not treated as real errors. The error recovery overlay will be called to process abnormal device status even if the 
calling program does not specify standard error recovery, due to the degree of analysis required to ensure correct 
status report i ng • 

If a genuine error occurs, it is either recoverable or irrecoverable. The conditions under which "irrecoverable-I/O" 
status is returned to the call ing program are as follows: 

1. Error recovery is not specified on the user call. 

2. Indeterminate tape position (i.e., the tape position is lost). 

3. Ten recovery attempts were performed without success. 

4. An error occurred while repositioning tape prior to a retry attempt. 

5. The nature of the error makes recovery impossible. 

6. Device and/or channel status are in conffict and it is impossible to determine the exact nature of the 
problem. 

If an error is recoverable, a retry sequence will be initiated. In general, one or more intermediate positioning op­
erations will be attempted (the over'lay will not exit while they are in progress). If they are successful, the overlay 
will exit back to M:READ/M:WRITE with status which indicates that the original operation is to be retried. 

For write operations, two recovery sequences are used, based on the current retry count. If the retry count is less 
than three (i .e., 0, 1, or 2), the sequence is 

SET CORRECTION - BACKSPACE - BACKSPACE..;. READ - SET ERASE - RETRY. 

The purpose of this sequence is to ensure that the write attempt did not result in the generation of multiple records 
due to a bad spot on tape (i .e., generating one record with gaps in its middle). If there is such an error, the second 
backspace operation will not position the tape at the beginning of the previous record, but instead will stop in the 
middle of a record. The following read operation will then result in the detection of a transmission error. In this 
case, a "bad tape II message will be output to the operator's console and the error recovery overlay will exit with 
"irrecoverable-I/O" status. If the read operation in the above sequence does not result in the detection of a trans­
mission error but the retry attempts continue to fail (due to an inability to erase past the bad spot on tape), a second 
recovery sequence will be attempted. If the retry count is three or greater, the following sequence will be used: 

SET CORRECTION - BACKSPACE - SET ERASE - RETRY. 

This sequence will allow the tape to erase approximately 25 inches of tape before the retry count is exhausted. If 
the operation cannot be performed successfu lIy before the max imum number of retri es is reached, the operator wi II 
be notified of a tape fault and II irrecoverab le- I/o II status will be returned to the calling program. 



For read errors, two recovery sequences are also used, depending upon the type of magnetic tape unit and the nature 
of the error. If the read error is correctable, the following recovery sequence will be used: 

BACKSPACE - SET CORRECTION - RETRY. 

The SENSE data used for the SET CORRECTION operation is that which was gathered at I/O Interrupt time by the 
command chaining receiver. If the error is noncorrectable, the following retry sequence will be used: 

BACKSPACE - RETRY. 

Noise Record Correction 

A maximum of 10 recovery attempt.s wi II be made before declaring the error irrecoverable. Under certain circum­
stances, an irrecoverable read error wi II be ignored. If the retry count becomes exhausted, a transmission error is 
reported, and there is an incorrect length with the number of bytes actually transmitted numbering seven or fewer, 
the error will be designated a noise record. In this event, the operator will be notified of a noise record and the 
next record on tape will be read. (If the user has specified IIno error recoveryll this sequence is not used.) This 
does not mean that the user cannot write and read records of fewer than eight bytes, but does mean that if there are 
irrecoverable errors in short records, the records may be ignored. 

If the E-flag (bit 0 of the odd I/O channel register) is set, a memory parity error is indicated. In this case, the 
error recovery routine wi II scan the user's buffer and/or 10CT via LDA instructions. If there is a real memory error, 
the Machine Fault interrupt will be triggered and the task (or job) will be aborted. If the MFI is not triggered, a 
further analysis will be made to determine if standard recovery techniques may be employed. 

M:CTRL Overlay 

Status at I/O interrupt time is analyzed to determine which status to return to the calling program. Table C-1 shows 
the various posstble combinations and the status returned. 

Table C-1. M:CTRL Iv\agnetic Tape Operations Status Returns 

Device Status 

EOF BOT UE Status Returned to Program 

N N Successful - I/O 

N Y Irrecoverab I e - I/O 

Y N End-of-File 

Y Y Begi nni ng-of-Tape 

There is no attempt at error recovery for M:CTRL operations because of the possibi lity of incorrect tape position. 

Recommended Practices 

Several general practices are recommended for programs that support magnetic tape I/o under RBM. 

1. Specify standard error recovery on all M:READ and M:WRITE service calls. This permits complete and 
automatic recovery from errors whenever possible. This technique also prohibits the calling program from 
writing or reading off the end of the reel. 
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2. Maintain a pair of indicators that always contain the current file and record numbers. If "irrecoverable-I/O 
status is returned for a tape operation, there is no guarantee that the tape is positioned exactly where the 
program assumes it to be. If this status is returned, the recommended procedure is to rewind the tape, posi­
tion to the end of the last known bad record on tape, and continue from that point. 

3. Although the Xerox magnetic tape drives handle a much wider range of record lengths, it is recommended 
that values in the range of 16-4096 bytes be used, with record lengths of 1 K to 2K considered optimal. 
This permits a moderately high packing density with a relatively low probability of errors. 



APPENDIXID. BCD/EBCDIC CODE CONVERSION 

Introduction 

A feature of the Xerox card equipment and 7-track magnetic tape is hardware conversion of user's BCD inputs to 
EBCDIC codes for Sigma computer internal use. The outputs are also hardware converted from EBCDIC to BCD. A 
problem arises with the definition of BCD. The tape drives and card equipment are designed with the commercial 
(COBOL) character set as the basis for conversion. Most of the Sigma installations operate using the scientific 
(FORTRAN) set. Therefore, the RBM I/O routines provide pre-I/O and post-I/o software conversion for those char­
acters that present conflicts in the two BCD sets when selected by appropriate users options. Note that BCD cards 
are produced on an 026 keypunch or equivalent, and EBCDIC cards are produced on an 029 keypunch or equivalent. 

SYSGEN Options 

RBM performs character conversion when I/O is requested on the following device types: 

Device Type Name Characteristics 

B7 7-track magnetic tape with BCD option. 

BR4 400 and 1500 cpm card reader. 

BP1 100 cpm card punch. 

BP3 300 cpm card punch. 

Table D-l contains those character codes that are modified by the RBM I/O editing routines. 

Table D-l. Special Character BCD/EBCDIC Conversions 

Internal Code (Hex) 

BCD Character I/O
t 

Program 
t 

EBCDIC Character 

% or { 6C 40 ( 

r:r or ) 4C 50 ) 

# or = 7B 7E = 

& or + 50 4E + 

@or ' 7C 70 
, 

< 4E 4C < 

> 7E 6E > 

: 7D 7A : 

? 4A 6F ? 

tThe I/o value is the hexadecimal value in memory just after input or just before output. 
The program value is the actual value used by the user program. 
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The characters in Table 0-1 are modified as follows: 

1. If any of the BCD codes are encountered when reading from device type 87 or BR4, they are converted to 
the corresponding EBCDIC codes by a post-I/o editing routine in RBM (i .e., after the data transfer). 

2. If any of the EBCDIC codes are encountered in an output buffer for devices B7, BP1, or BP3 they are con­
verted to the corresponding BCD codes by a pre-I/O editing routine in RBM (i.e 0, before the data transfer). 
If the output device type is BP3, the output buffer in RBM is converted and the output buffer in the program 
is not altered. However, for device types B7 and BP1, the user's buffer is temporarily altered by the pre­
I/o edit routine. After output is complete, the characters are reconverted to their original values. If 
I/o is performed with wait (for completion) the code conversion is not ordinarily apparent to the user. 

Programming Consilerations 

There are two conditions that wi II cause the user's buffer to temporarily contain erroneous data. 

1. If output is to device type B7 or BPl and the argument list specifies "no wait", the user must not initiate 
another output operation from the same buffer untiJ a "check" operation is performed after the first opera­
tion is complete. When using UTILITY COpy, the user must not specify more than one device of type B7 
or BPl in a list of operational labels for output. Device type B7 or BPl may be included in an operational 
label list with UTILITY COpy provided that it is the last label in the list. For example, if operational 
label BO is assigned to device type BPl and operational label RD is assigned to a RAD file, the foJ/owing 
UTILITY control command must be used: 

(*OPLBS RO,BO 

However, the following command wi If cause incorrect data to be written to the RAD fi Ie: 

(*OPLBS BO,RD 

If BO is assigned to device type BPl and MT is assigned to device type B7, it is improper to copy to both 
devices at once, and the follow ing control command must not be used: 

('*OPLBS BO,MT 

The reason for these restrictions is that UTILITY COpy performs I/o without wait to several devices con­
currently (if several devices are specified). 

2. If output is to device type B7, BP1, or BP3 and the data is to be later input using device type B7 or BR4, 
the output buffer must not contain any EBCDIC character codes that do not have corresponding scientific 
BCD character codes. For example, if an output buffer contains the EBCDIC character code "&,. (X'50'), 
this character will be output to tape as an "&" in octal code. When input, the ,.&11 is converted by the 
hardware to anX'50'but the BCD post-I/O editing routine will convert this code toX'4E' (+). Therefore, 
the programmer must be extremely careful when outputting any of the following EBCDIC characters to de­
vice types B7, BP1, or BP3 (in BCD mode): 

Initial EBCDIC Initial EBCDIC Initial BCD 
Converted Value After Reading 

Character (Memory) Code (Hex) Character Code (Hex) EBCDIC Character 

% 6C (or % 4D ( 
1/ 7B 1/ 7E = 
& 50 & or + 4E + 
@ 7C @or ' 7D 

, 

I- 4A i 6F ? 



Other Considerations 

All use of standard RBM operations to 7-track tape requires the packed binary option. This is also true of the LOAD 
procedure initiated by the processor control panel. The BCD option can be used only for user data in the proper 
BCD subset. 

The unpacked binary feature is only available using M:IOEX. 
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APPENDIX E. ERROR SUMMARY ACCOUNTING 

Optional assembly code is provided to keep track of the total number of M:READ and M:WRITE operations on each 
I/O channel and the number of errors (including retry attempts). These counters provide the operator or Field Eng i­
neer with a means of measuring the reliabi Iity of the peripheral device (s) on each channel. 

To avoid penalizing installations that do not desire this feature, the code is assembled out of the ~ystem. To include 
it, the #ERRSUM EQU NO source cards must be changed to #ERRSUM EQU YES in both the RBM Monitor and the 
S24RBM procedure file. Files that must be reassembled with these switches set are 

• RBM Monitor. 

• Overlay ID #07 (Unsolicited Key-In Sub task, Part 1). 

• Overlay ID #35 (Buffered Line Printer Error Recovery). 

• Overlay ID #36 (BCD Card and 7-Track Tape Handler). 

• Overlay ID #37 (BCD Low Cost Card Punch Handler). 

• Overlay ID #38 (BCD High Speed Card Punch Handler). 

These changes will result in an increase in residency of 2410 words plus four times the number of I/O channels de­
fined at SYSGEN time. One additional overlay will be included in the SP area on the RAD. 

To display and reset these operation and error counters, two unsolicited operator key-ins are provided if error sum­
mary accounting is assembled in the system; DC (Display Counters) and RC (Reset Counters). The key-ins are invalid 
if the assemb Iy switch is off. 

The format of the key-ins is as follows: 

{
DC} DEY,dev 
RC DFN,dfn 

[

CHAN'Chan 1 
OPLB,{:~~} Hm 

where 

chan is a one- or two-digit hexadecimal number that represents the channel number. The limits on chan 
are 0 ~ chan S 271 0 • 

dev is the two-digit hexadecimal address of the device in question. 

dfn is a one- or two-digit hexadecimal number that indicates a Device File Number. 

fdun is a FORTRAN device unit number. If the second parameter begins with "F:" or a numeral, an fdun is 
assumed. 

oplb is a two-character operational label. It may not start with a numeral. 

F or B if present, indicates that the specified operational label or FORTRAN device unit number is for the 
foreground or background respectively. If not specified, the oplabel is assumed to be for the background. 

If no parameters are specified, all channel error and access counters will be displayed or reset, as appropriate. 

If an error is detected whi Ie processing a DC or RC key-in, the message "! ! KEY ERROR" will be output to the opera­
tor1s console and the Key-In Subtask will be reentered. The following errors will cause a ! !KEY ERROR message: 

1. Syntax errors in key-in statement. 

2. Reference to an I/O channel number not defined at SYSGEN time. 



3. Reference to a device address not defined at SYSGEN time. 

4. Reference to an invalid Device File Number. 

5. Reference to an undefined operational label or FORTRAN device unit number. 

6. Reference to an oplb or fdun currently assigned to zero. 

All error and access counts wi II be reset to zero if RBM is rebooted. 

The format of the message (directed to the operator's console) that is output in response to a DC key-in is as follows: 

CHAN cc ERRORS eeee ACCESSES aaaaaaaa 

All numbers will be displayed in hexadecimal. 

After processing a valid DC or RC command, the Key- In Subtask wi 1\ be called again. At this time, the operator 
may elect to key in another DC or RC command or else input an liS II key-in to return to the background. 
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APPENDIX F. LINE PRINTER VFC's (WRITE BINARY) 

Print Data Cha i ned to Printer 
Pseudo VFC Print with Format Definition Real YFC Order Text (Yes/No) Model 

X'60' Print, suppress upspace X'60' PF Yes A, 8, C 

X'80' Print, suppress upspace X'60' PF Yes A, 8, C 

X'81' Print, then space 1 line X'CO' PF Yes A, 8, C 

X'82'-X'8F' Print, then space n lines (2-15) 1) X'60' PF Yes A, 8, C 
2) X'CO'+n F No 

X'90'-X'9F' Print, then skip to channel n 1) X'60' PF Yes A, 8, C 
2) X'FO' +n F No 

X'AO' -X'AF' Space n lines, print and inhibit 1) X'CO'+n F No A 
upspace 2) X'60' PF Yes 

X'EO'+n PF Yes 8, C 

X'BO' -X'BF' Skip to channel n, print and 1) X'FO' +n F No A 
inhibit upspace 2) X'60' PF Yes 

X'DO'+n PF Yes / 8, C 

X'CO'-X'CF' Space n lines, print and upspace X'CO' +n PF Yes A, 8, C 

X'DO'-X'DF' Skip to channel n, print and 1) X'FO'+n F No A 
i nh ib i t upspace 2) X'60' PF Yes 

X'DO'+n PF Yes 8, C 

X'EO' -X'EF' Space n lines, print and inhibit 1) X'CO'+n F No 
upspace 2) X'60' PF Yes A 

X'EO' +n PF Yes 8, C 

X'FO'-X'FF' Skip to channel n, print and X'FO'+n PF Yes A, 8, C 
upspace 

legend 

PF - Print with format. 

F - Format. 

A - Printer models 3451, 7440, 7445. 

B - Printer models 7441, 7442, 7446, 3461, 3463, 3464, 3465, 3466. 

C - Printer model 7450. 

n - Number of lines to skip or channel number. N is limited by line printer capabilities (e.g., a skip to 
channel> 1 for the 7450 line printer will result in a skip to channell). 

Invalid YFC's result in a single space (X'CO') operation. 
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APPENDIX G. LOGICAL DEVICES 

General 

It is assumed that the reader has a general knowledge of the strcuture of M:READ/M:WRITE, which is flowcharted in 
Figure 24 of this manual. 

An RBM user makes an Input or Output request to a Logical Device (LD) through calls to M:READ and M:WRITE, 
respectively. 

Overview 

The concept of a Logical Device arises from the need to be able to pass information and data between tasks. Logical 
Devices are defined at SYSGEN via a two-character mnemonict (for model number), and an accompanying pseudo­
device number (which indicates a channel number, preferably unique). The user performs Reads and Writes on DFNs 
(or assigned oplabels) associated with the LDs via calls on M:READ and M:WRITE. 

Oplabels to be used by tasks for intertask communication may be specified at SYSGEN via the DFNs assigned to the 
same pseudo-device number of an LD. Communication between foreground and background tasks is accomplished by 
use of the foreground {F)/background (B) SYSGEN option at definition of the LD. One example of possible use would 
be where a tcisk receives data from a hardware device via a standard oplabel or DFN. This data may be manipulated 
(if desired) by the task and passed on to another task via a pair of DFNs associated with the same LD. The receiving 
task may, if desired, pass the data to another DFN of the same LD, a different LD, or to a real physical device. 

There are no restrictions as to direction of flow of information. Any DFN associated with an LD may be used to read 
or write to any other DFN associated. with the same LD. At least two DFNs must be associated with one pseudo­
device number to define an LD. Only two DFNs associated with an LD can be involved in any given LD 
data transfer. 

SYSGEN Considerations 

It is strongly recommended that the system be SYSGENed with the D.ISMISS option. This is necessary since the I/O 
interrupt task is not triggered for LDs until a READ/WRITE pair of operations is satisfied. Dismissal prevents a task 
from locking up the system waiting for an I/O operation to complete which cannot be completed until that task re-
linqu ishes control. . 

Similarly, it is recommended that the pseudo-device number (channel) used to specify the LD be unique. RBM can 
allow only one data transfer per channel at a time. Since an LD I/o operation requi.res both the read and write re­
quests to be completed, the LD handler sets the channel busy when if processes the first request (Read or Write). The 
channel will not be available until the corresponding request is handled. The problem with having a physical device 
on the same channel as the LD is clear: no physical I/O transfers can be processed until the "handshake" LD request 
is processed. Since there is no timeout logic for LD. operation, this could present a significant problem. 

A discussion of the action taken by SYSGEN will aid in understanding the LD concept. 

Real device definition at SYSGEN is implemented by requiring the user to specify the relationship between the 
model numbers of his hardware units and the hardware aevice number for the unit as follows: 

tThe mnemonic "LD" or any other· two-character mnemonic other than RD or XX can be used. This mnemonic may 
indicate the "device type II the Logical device is to represent; e.g., LP for line printer as required by the printer 
symbiont. 
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Referto the RBMSystem Management Reference Manual, 90 30 36, for parameter definiHon. To each such definition, 
RBM assigns sequentially a DFN {Device File Number}. 

Logical Device definition at SYSGEN is implemented by requiring the user to specify the distinct logical groupings 
representing a Logical Device as follows: 

where 

model can be 'LD' or any other two-character mnemonic other than RD or xx. This mnemonic may indicate 
the 'device type' the Logical Device is to represent; e. g., LP for line printer as required by the printer 
symbiont. The mnemonic is placed in File Control Table 7 (FeT?) for that DFN and the mnemonic "LO" is 
stored in Device Type Table 1 (DTTl) for all logical Device definitions. 

yy is a pseudo-device number. This pseudo-device number will indicate a channel number that is prefer-
ably unused by any real device, X'OO' :s yy :s X'FF'. 

For example, the definition of two Logical Devices might appear as follows: 

LD/OS,F} 
LO/08,F 

Bl/09,S} 
Fl/09,F 
F2/09,F 

To each of the above specifying lines, SYSGEN will assign a unique OFN. 

All logical Device definitions should be grouped in the SYSGEN deck and placed immediately after the real device. 
definitions (this is for the sake of cfarity). The user makes pseudo-device number assignments within the range yy = 
hexadecimal 00 to Ff. These device numbers represent channels that are preferably not used by real devices. 

For example, a real device assigned a device number from X'91' to X '9F' would be serviced by the same channel 
register pair as a device assigned to X '0 1'. Thus, if a real device were assigned to any of the above device num­
bers, no physical device transfer could be made while the channel was busy with a Logical Device transfer. 

Since there is no timeout value for Logical Devices, this could create significant delay problems. Therefore, it is 
suggested that the user avoid conflicts between hardware device numbers associated with hardware model numbers 
and pseudo-device numbers associated with the tD model specifications. 

The number of LDs that can be defined for a given system configuration is suggested to be the maximum number of 
available channels (28) less the number of channels occupied by real devices. 

In the previous example, SYSGEN would have made DFN assignments for the LD definitions as follows: 

Device Definition DFN 

{real devices} model/dn
l DFNI 

model/dn DFN 
n n 

(logical Devices) to/OS,F DFNn+l 

lD/08,F DFNn + 2 

Bl/09~B DFNn + 3 

Fl/09, F DFNn +4 

F2/09,F DFNn+S 



If desired, the user could specify oplabel association for the LDs as follows: 

SYSG EN BCKG. OP. LBL. 

SYSGEN FGD. OPe LBL. OP2 = DFNn + 1 

OP3 = DFNn +2 

OP4 = DFNn +4 

OP5 = DFNn +5 

where OP l/OP lOP 5 represent one LD and OP lOP 3 represent another LD. 

Implementat ion 

SYSGEN processes LOs in the same way as other devices. OTT and 10CT entries are established. M:RSVP checks 
the DTT for LD and treats such requests as valid but performs no operation for an LO. M:READ/M:WRITE bypass the 
call to Q:LOADC for LOs. 

M:CTRL requests an LO's receive 'operational not meaningful' status. M:CKREST will ignore active DFNs included 
in a Logical Device I/O operation when it is allowing I/O to run down prior to a checkpoint of background. 

An Overlay contains a pre-I/O edit routine, a post I/O edit routine, and an error recovery routine for LDs (see Fig­
ure G-l). Th is overlay is reentrant and opt iona Ily resident. 

Pre-lID Edit Routine 

Since one channel per Logical Oevice is assigned at SYSGEN, all read/write operations to a member OFN of the 
LD share the same channel status table entry. (No.te that each DFN has its own FCT and IOCT entry.) 

One restriction is imposed when background is involved in a Logical Device operation. All LO transfers involving 
background will take. place at the background level. Therefore, between background and foreground, the foreground 
request will always claim the channel. Then the background request will be honored and the transfer completed. 
If background is the first to issue anlD request, the user will receive an artificial busy return on a NO-WAIT re­
quest or will be held at the system level waiting for the corresponding foreground request if background issued a 
WAIT request. 

To describe.the "sharingllof a CST entry, consider that the.first operational request on an associated inactive chan"'!' 
nel will cause the DFN of the requestor to be placed in the CST thus specifyihg the requestor as the "owner".of the 
CST. 

All LOs are specified by the same OTT entry. The pre-I/O edit, post~I/O edit, a.nderror recovery routines speci­
fied in the DTT perform those operations necessary to satisfy the LO requests as indicated in M:READ/M:WRITE calls. 

Subsequel')t operational requests utilizing the same channel{i .e., requests on member DFNs of the same LO), which 
is now "ownedll by the first requestor, are. satisfied according to the following rules: 

1. If the "owner"of the CST entry is a write request, a subsequent read satisfies the operation. The CST entry 
is "frozen II and the data is moved. Completion is posted for both the read and write. Other read requests 
occurring after the first read request will receive a busy indication. All further write requests will receive 
a busy indication. 

2. If the uowner'l of the CST entry is areqd request, a subsequent write request will satisfy the operation. At 
that time, the CST entry is "frozen", the data is moved, and completion is posted for both the read and 
write. 

Subsequent read and write requests will receive a busy indication. 
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3. Because there is no real device to operate an I/O interrupt, a channel timeout for lDs must be simulated 
when the pre-I/O edit routine determines that an I/O operation is satisfied. The mechanization of this is 
documented in the code. 

Error Recovery Routine 

This routine merely checks the indicators set in the FCT by the pre-I/O edit routine and posts the appropriate com­
pletion status. 

P,ast-I/O Edit Routine 

The post-I/O edit routine currently stores the byte count residue and returns to the user. 

Use of M:READI M:WRITE 

M:REAO and M:WRITE are used exactly as for an operation on a real device with the following exceptions: 

1. Channel timeout does not appry and will be ignored if specified. 

2. Read backward is not meaningful (order X'OC'). 

3. Read binary and read automatic are not differentiated. Only one record, as specified by buffer address 
and byte count, is transferred per request (orders X '02' and X '06 '). 

4. Check write is not meaningful (order X'071
}. 

5. Write binary and write EBCDIC are not differentiated (orders X'Ol' and X '051
). 

Coding of M:READ/M:WRITE calls should check for a status return indicating the AIO Receiver, if specified, will 
not be entered. If requested, only the AIO Receiver of the channel "owner" will be entered. All other requests to 
the channel (as long as the channel is "owned ") will return with the X-register set = -1 indicating the AIO Receiver 
will not be entered. 

All status returns and completion codes retain the same meaning, where applicable, as for real devices. 

All no-wait operations should be followed by a CHECK operation as standard. Wait/no-wait I/O and the dismiss 
function are handled as for real device I/O. 

Recommended Practices 

1. SYSGEN with the DISMISS option. 

2. SYSGEN the lOs with unique pseudo-device numbers; i.e., allow no real devices to co-exist on the same 
channel with a logical Device. 

3. Check status on return from M:READ/M:WRITE to determine whether an AIO Receiver, if specified, will 
be entered. 

4. A CHECK operation should be performed for all no-wait M:REAO/M:WRITE calls. 

5. The overlay containing the pre-I/O edit, post-I/O edit, and error routines for lDs should be made resident 
to facilitate rapid response to M:READ/M:WRITE calls. This overlay is reentrant. 

6. Channel timeout is not presently impremented for LDs. If timeout is requ ired for some application, use of 
a clock routine combined with checking status could be used. 
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