


































































































































































































































































































































































































































































































































































































































" . -APPENDIX C. lEAL-TIME PERFORMANCE DATA 

The following timing data was determined fo'; Sigma 9 
hardware. Xerox 550 hardware is IOIMwhat slower. 

RESPONSE TO INTERRUPTS BY CENTRALLY 
CONNECTED TASKS 

The time used by the system to lOve the interrupted context 
and establish the interrupting task context is approximately 
45 .-ec assuming that 16 registers are being lOved. This 
time includes the XPSD in the interrupt location context 
and represents the total time between the interrupt be­
coming active and the start of execution of the first in­
struction in the task (assuming no interruption by a higher 
priority task). 

I/O INTERRUPT 

Following successful completion of an I/O device access, 
the I/o interrupt will remain active for approximately 
ISO .,.sec, assuming that no higher priority interrupts have 
become active during this period and that cleanup is de­
ferred to an interrupt level other than I/O. Upon clearing 
the I/o interrupt, the system proceeds at the priority level 
of the interrupted task or at the cleanup level if its priority 
is higher than that of the interrupted task. 

If I/O cleanup deferral was not requested at SYSGEN, 
the I/o request will be cleaned up at the I/O interrupt 
level. 

ImRRUPUIHIBITS 

At times CP-R must inhibit the interrupt system. The inhibit 
time is typically less than 100 ... ec. 
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IECD.DARY TAlI DISPATCH n. 
The amount of time required for the system to dispatch a sec­
ondary task is approximately given by 

time (in .-ec) = 1ST + 198 + t (44 + .98 Pn) 
n=1 

where \ 

T is the number of tasks in the dispatcher queue 
that are higher in priority than the task being dis­
patched but which are not currently dispatchable. 

k is the number of segments in the task being 
dispatched. 

p 
n 

is the number of pages in the nth segment. 

CONSOLE INTERRUPT 

The Console Interrupt remains active for less than 30 .,.sec. 
During this time, a flag in the Control Task is set to indi­
cate the occurrence of the interrupt and the Control Task 
interrupt is triggered. 

OVERLAY LOADING 

Overlay loading is accomplished with a negligible percent­
age of total time devoted to non-I/o system activity. For 
example, on the Model 7202/'7204 RAD, a 1400-word over­
lay requires appraximately 50 msec, assuming average la­
tency (17 mils) and I/O transfer time of 34 msec. To this 
must be added the time waited to gain access to the RAD 
(time of request, if any in progress, plus the time of any 
higher priority requests). 

• • 
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APPENDIX D. COOPERATIVES AND SYMBIONTS 

In CP-R the routines to perform card reader and/or line 
printer operations operate concurrently with the jobs being 
run. The peripheral system is composed of a "cooperative" 
and a "symbiont" or symbionts. The cooperative is a mon­
itor routine called as a result of a user's VO request, 
whereas a symbiont is a monitor routine that is initiated 
either by the action of the cooperative or by operator com­
mand from the s)'Stem console. The cooperative is used to 
transfer information between the user's program and secon­
dary (disk) storage, and symbionts are used to transfer in­
formation between secondary storage and peripheral devices 
(see Figure 0-1). 

The symbiont-cooperative s)'Stem provides for complete buf­
fering between VO devices and the user's program. There­
fore, a user's program never has to wait for an VO device 
to complete an action. Also, the current job may be run­
ning while the output of the previous job and the job 
file for the following job are being handled by symbiont 
operation. 

COOPERATIVE 

A single cooperative is provided for handling both user in­
put and output files. It is reenterable and can handle any 
number of device-type files (printer, card reader) per job. 

SYMBIONTS 

Symbionts execute as a mopped task in the CP-R job and 
control the action of a symbiont dedicated VO device 
having a lower transfer rate than secondary storage. Core 
storage as well as secondary storage will be used by the 
symbiont to produce a continuous flow of information to or 
from these devices. Symbionts will transfer information 
from a peripheral device to the disk and from the disk to a 
peripheral device. 

Unlike the user's program, which is directed primarily by 
control commands, symbionts - once initiated - receive 
all their control from the operator's console. An input 
symbiont device can be initiated only by the console op­
.. ator, while an output symbiont device can be initiated 
either by the operator or the cooperative. 

. For each device, the symbionts perform one operation at a 
time with no wait. When no more operations can be ini­
tiated, the symbiont task goes inactive. When any of the 
initiated services is completed, the symbiont task TESTS 
(CHECK) the completed service and resumes execution fol­
lowing the call that was completed. 

Since symbionts are r .. nterable, a single symbiont may 
drive several types of devices. For example, the same 
symbiont may be used to drive many printers and card 

readers. All the peripheral-dependent information is 
contained in monitor tables. 

A single symbiont is provided in the monitor which handles 
all standard line printers, card readers, and magnetic tapes. 

SYMBIONT -COOPERATIVE HOUSEKEEPING 

Two monitor subroutines are provided for automatic main­
tenance of core storage. One is used to release a blocking 
buffer after use by the symbionts, and the other is used to 
obtain a blocking buffer. If a blocking buffer is requested 
by a symbiont and none is available, the symbiont waits for 
five seconds and requests again. When one becomes avail­
able, normal symbiont activities continue. As each buffer 
is emptied, either by ~eading from or storing into secondary 
storage, it is released. This procedure allows for efficient 
utilization of blocking buffers. 

The symbiont routines consist of a pe~manently residentpor­
tion in monitor space and a nonresident portion which exe­
cutes in the monitor overlay area. After starting an VO 
ar selected operation on every applicable symbiont device, 
the symbiont rei inquishes control to the monitor. 

Two disk areas are used to separate input from output sym­
biont data; the Input Symbiont (IS) area and the Output 
Symbiont (OS) area. The sizes are installation dependent 
and are set up at SYSGEN. Each area contains compressed 
format files which are fixed in size, the size being a SYS­
GEN parameter. 

When the input symbiont reads a UOB card, a file is cre­
ated in the IS area. The file name is based on an internal 
sequential number, job ID, which is used for the symbiont 
key-ins. Input from the device to the file continues until 
a IJOB or IF IN card is read at which time a new file is 
created or the symbiont is suspended. If the fife size is 
not large enough to contain all the records for a job, a 
continuation file is allotted which is readily identifiable 
as a continuation of the previous file. 

A file is created in the OS area by the output cooperative 
when a user writes to a symbiont device. The file name is 
based on the executing job's number. Output to the file 
continues until the file is out of space or a new job begins 
to execute. When a file has run out of space, a continu­
ation file (still based on the executing job's number) is de­
fined. If a new job has begun to execu., a file with a 
new identifying job number i. defined. .. 

A file in the IS area is deleted by the input cooperative 
when a read results in an end-of-fife indication from file 
management. Files in the OS area are deleted by the 
output symbiont. The files will normally be deleted all at 
once at the end of the job. This allows backspacing of 
printer output. However, If the DO key-in is in effect, 
the files will be deleted as they are output. 
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APPENDIX E. .lCP LOADER 

In addition to loading the Overlay Loader and RADEDIT 
Into their respective flies In the SP area at SYSGEN 
time (see ILOAD command in Chapter 2), the JCp loader 
can be used to load some user programs. Within the restric­
tions given below, botn nonsegmented and .. gmented pro­
grams can be loaded onto the disk for subsequent execution. 

LOADING NONSEGMENTED PROGRAMS 

1. The last object module in the program being loaded 
must be terminated by an IEOD commond. Any num­
ber of object modules can be loaded. 

2. The object module cannot contoin any of the following 
load items: declare dummy section, declare secondary 
external reference nome, forward reference definition, 
or add or subtract absolute section. The field (in a 
define field lood item) cannot cross a ward boundary. 

3. FORTRAN compiled programs or programs assembled 
with basic Symbol, or programs using the LOCAL di­
rective cannot be loaded with this Loader. 

4. The JCp Loader creates the OVLOAD and DCB table 
and the M:SL DCB. The user must code the complete 
PCB except for tne OVlOAD toble address, the DCB 
table address, and the M:Sl DCB address. The user 
must also code all DCBs (exceptM:Sl), the Temp Stack 
and all other tables referenced in the PCB. 

5. The PCB must be the first data loaded in tne root. 

6. Simplified Memory Management is assumed (see the 
·Overlay loader" chapter, in the paragraph concern­
ing the SMM option on the IOlOAD command). 

Example: 

Load a nonsegmented background program onto its perma­
nent file: 

:LOAD ON,9T A82),(OUT ,BP ,FCOPY),(EXLOC,6100) 

This example IDads a background program from a 9-track 
tape onto the FCOPV file in the IP area. The program 
will be loaded to execute at 6100

16 
(EXLOC,6100). The 

program can consist of any number of object modules, but 
the lost object module must be followed by an EOF. The 
object modules must obey the restrictions specified for the 
JCp Loader (see above). 

LOADING SEGMENTED PROGRAMS 

For loading a program with overlay segments, the above 
restrictions plus the following restrictions apply: 

1. The only overlay structure allowed is a root plus one 
level of overlay. 

2. The root must be the first group of object modules 
loaded and must be terminated by an IEOD command. 
Each group of object modules loaded ofter the root and 
terminated with an IEOD command will consist of one 
overlay segment and will be attached to the end of the 
root. Each overlay segment will be assigned a segment 
identification of 1 to n, where 1 is assigned to the first 
segment loaded, 2 assigned to the second segment 
loaded, etc. The segment identification is used in 
calling in an overlay segment at execution time. 

3. The number of overlay segments must be correctly stated 
on the !lOAD commond. 

For multi segment programs, the JCP Loader builds the 
OVLOAD table at the end of the root and allocates seven 
words for the M:SL DCB. The entry address for each over­
lay is taken from the last encountered start item and placed 
in the OVlOAD table along with the load address, byte 
count, and segment identification. 

The JCP Loader writes the program in core image format 
onto the appropriate file. The addresses and nomes of 011 
M: or F: DEFs will be used by the Loader to create the DCB 
table. The loaded program can be executed via the RUN, 
ROV, or Name command, depending upan which disk file 
the program was loaded on. Note that the Loader never 
loads a program directly intO core memory • 

... 
• 
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APPENDIX F. SYSTEM INITIALIZATION AND PATCHING 

Modification of the resident CP-R system (including all 
system tables), CP-R overlays, and Job Control Processor 
can be performed at system boot time through patches de­
fined on IMODIFY control commands. Any number of 
IMODIFY commands can be input, and the stock is termi­

noted by a single lEND command. The system is notified 
that patching is to take place by sense switch settings that 
are set prior to CP-R initialization. 

During CP-R initialization, the Control Panel interrupt is 
inhibited so that a premature key-in will not prevent the 
completion of initialization. 

At the end of initialization, the message 

PLEASE KEYIN DATE AND TIME 

wi II be output on the OC devi ce. The operator must re­
spond with the DT key-in. Any other key-in is considered 
to be an error. 

As each IMODIFY command is processed, the overlay is 
read into core, modified, and written out to the system 
disk. Note that unused disk space between the end of 
an overlay and the end of on overlay's file (that is, unused 
space on the last sector of an overlay) can be used for a 
patch area. 

INPUT OPTIONS 

Sense switch (SSW) settings are used to select initialization 
options following a system boot. Because SSW's are used in 
SYSGEN also, care must be token to allow for the system 
boot which follows the SYSGEN process. 

Foreground programs which are designated resident are 
normally loaded during the initialization process. The 
periodic scheduler is also normally reactill'Oted to resume 
these tasks. Both may be prevented by setting SSW4. No 
other functions are affected by the setting of SSW4. 

Modify control commands and quick patch commands are 
input depending on the settings of SSW1, SSW2, and 
SSW3. 

Setting SSWl selects the C device for MODIFY command 
input. Setting SSW2 selects the OC device for MODIFY 
command input. Setting SSWl and SSW2 causes the ini­
tialization process to hang following a WAIT instruction 
before any processing has been done. This allows the sense 
switch settings to be changed or any critical hand patching 
to be done before MODIFY or quick patch commands are 
read. 
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SSW3 set causes quick patch commands to be read from the _. 
same device as the MODIFY commands. If SSW) and SSW2 
are reset, the setting of SSW3 is ignored. 

Meaning 

XXXO load Resident foreground programs 

XXXI Don't load resident foreground programs 

llXX Hang at the stort of initialization 

OOXX Read no MODIFY or quick patch commands 

l00X Read MODIFY commands from C device 

OIOX Read MODIFY commands from OC device 

101X 

Ol1X 

Read MODIFY and quick patch from 
C device 

Read MODIFY and quick patch from 
OC device 

QUICK PATCHES 

Quick patches may occur at the beginning of the initializa­
tion process and use none of the system services. Because of 
this, they may be used to patch portions of the system 
used during the reading and processing of MODIFY com­
mands. Also modifications to the early portions of the 
initialization processor may be made. 

SSW3 set selects the reading of quick patches from either 
the C or OC device. SSW1 and SSW2 are used to indicate 
which device. Unlike the MODIFY commands, quick 
patches assume that the C device is a card reader and that 
the OC is a TTY type device. The reading of quick patches 
is always followed by the reading of MODIFY commands. 

The format for quick patches is: 

value[+] 

where 

loc specifies the hex location of the location to 
be patched. A trailing + indicatef'that CP-R 
relocation bias is to be added. 

value specifies the value to be stored in that loca-
tion. A trailing + indicates that CP-R relocation 
bias is to be added. 

Qui~k patching is terminated by a blank card when reading T 
the C device, and a NL when reading from the OC device. 



PATCH ClllMAND FORMATS 

In tfte ,MODIFY confn:ll commands listed below, the 
brackets only indicate options tntailable in tfte specifica­
tion field and are nat actually used in the MODIFY state­
ments; the indicated parentheses and commas are required. 
The general format for .MODIFY commands Is 

.MODIFY ({=~~:I'=}),[x]value[,[xJvalue ••• J 

where 

symbol specifies either a table name or a resident 
overlay name. 

module specifies one of the modules described be-
low to be patched. 

loc specifies the initial hexadecimal location to be 
modified and is relative to the beginning of the 
named module (for ABS, loc is relative location 0). 

value specifies the hexadecimal value to be in-
serted in the location. Successive values go in 
successive locations. The value field may be 
repeated and has an alternate form. 

(value,symbol) 

where symbol is either a table name or an overlay 
name, whose value will be added to the value 
field. This alternate form for the value field is 
also valid for all the examples shown on tf1is page. 

x is the relocation flag indicating the address field 
of the value is to be relocated by adding the be­
ginning address of any of the following: 

is the Decimal Simulation start address. 

J is the JCP start address. 

L is the Floating-Point Simulation start 
address. 

M is the Monitor start address. 

0 is the CP-R Overlay start address. 

p is the Patch area start address. 

R is the named module start address. 

V is the COI'lYert Simulation start address. 

Y is the Byte-String Simulation start 
address. 

Z is tne· module preceding the cUlT8nt 
module. 

'ATCH IYSTUI OVERLAY DR JCP 

,MODIFY (OLAY ,name,loc),[x] value[,[x] value, ~ 

L ... [x] value] 

where name is defined in the SYSGEN map under "CP-R 
Program Allocation" as the first entries. The size (non­
resident) or base address (resident) of each overloy accom­
panies its name. 

'ATCH SIMULATION ROUTINE 

,MODIFY (SROU,name,loc),[x]value[,[x]volue, ••• '~ 

L[x]value] 

where name = FPSIM, DECSIM, BYTSIM, or CVSIM. 

'ATCH CP-R IIOIITOR 

IMODIFY CCPR,loc),[x]value[,[x]value, ••• [x] val ue] 

'ATCH SYSTlM TAILES 

,MODIFY (ABS,loc),value[,value, ••• value] 

IIODIFY 'ATCH AREA 

(MODIFY (f'ATCH)oe ),val ue 

TRACE COMMAND FORMATS 

In the .MODIFY control commands listed below, the 
brackets only indicate options available in the specification 

. field and are not actually used in the madify statements; 
however, tne indicated parenthesis and commas are required. 
The general format for the IMODIFY command is 

!CSETRACE,taSkLbUffer(,events]) 

IMODIFY {ON I ~ . (TRACE, OFF )(,entrypollllt,entrypo,nt,etc.] 

where 

SETRACE changes the three trace parameters that 
follow. It does not activate or deactivate CP-R 
tracing. 
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task may be used to selectively trace a single task. 
The value is the value in the first byte of word 7 
of the user's TCB. The default is zero, which 
traces all tasks. 

buffer is an area to be used by the trace. This area 
should be large enough for the trace routine, entry 
pointt symbol table, and 24 words for each event 
traced; thot is, == (179210+(24* events». The de­
foule is the foreground private area. 

events if the hexadecimal number of entries to trace 
before cycling over the oldest entry (this is a cir­
cular trace). The default is X'lOO' events. 

TRACE activates (ON) or deactivates (OFF) the 
trace. If no entry point parameters exist, "ON" 
traces all entry points and "OFF" turns the trace 
completely off. t 

ON or OFF are described in TRACE, above. 

entry point activates (ON) or deactivates (OFF) 
each entry point listed. t 

The user may obtain the circular trace stack by dumping 
memory beginning at "buffer". The EBCDIC option (if using 
the OM key-in) should be used to provide readable entry 
po ints and overlay namest • The format of memory is as 
fallows: 

ENTRY POINT 
(2 words) 
(16 registers) 

OVERLAY 
(2 words) 

PSD 
(2 words) 

4E & 4F 
(2 words) 

Four words of EBCDIC Xs will follow the lost event traced. 
If the circular stack hos been fully used, the Xs will also 
appear at the end of the stock. 

tSee "SYSGEN" for a discussion of entry points and ollerlay 
nomes. 

ClEAR COMMAND FORMAT 

The CLEAR command is provided to initialize file area 
directories to contoin no files. It may be of porticular use 
to clear the symbiont areas when an IS/OS inconsistency if> 
reported at boot time, or to initialize areas SYSGEI\:ed but 
not saved when booting a SAVE tape. It is important to be 
aware that this command only zeroes the first sector of the 
area, to give an empty file directory. It does not zero the 
whole oree. 

The form of the command is 

(CLEAR AA[, AA, •.. ] 

where AA is the nome of an area to be given an empty file 
directory. 

!END COMMAND FORMAT 

The IMODIFY control command(s) must be followed by a 
terminating lEND command with the farm 

(lEND [CPR] 

where CPR indicates that the copy of the CP-R resident on 
the system disk is to be replaced by the current version of 
CP-R in core. 

SYSTEM PATCHfiG AND TRACING DIAGNOSTICS 

The diagnostic messages in Table F-l will be output on 
the OC device for a corresponding error in sense switch 
settings or IMODIFY commands. 

Table F-1. System Patching Diagnostics 

Message Meaning Action 

IIERROR ITEM XX-CORRECT I If this is OC, only the message portion If this is OC, input next 

LAND CLEAR B S 
preceding the hyphen is output. If not command. If not OC, 
OC, the entire message is output. idle machine, increment 

address, and RlJI'.J. 

lIPATCH LOC ERR-CORRECT, If this is OC, only the message portion If this is OC, input next 
preceding the hyphen is output. If not command. If norOC, 

LAND CLEAR B S OC, the entire message is output. idle machine, i~crement 
address, and RUN. 

IINO PATCH AREA - CLEAR I If this is OC, only the message portion If this is OC, input next 

I B S IGNORES MODIFY I 
preceding the hyphen is output. If not command. If not OC, 
OC, the entire message is output. idle machine, increment 

I COMMAND 
address, and RUN. 
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APPENDIX G. CHARACTER-ORIENTED COMMUNICATIONS ROUTINES 

The COC Support Package provide on-line terminal 
communications capability to CP-R users via a lingle 7611 
communications controller. The package is open-ended, 
and can be tailored to fit a user's particular application 
c extended to lupport other terminal types. It is also 
'apable of supporting other character-oriented communi­
cations activiti., such as store-and-forward message 
switching. 

The set of reentrant subroutine that comprise COC can be 
included in a Public library or loaded with user progrom(s) 
that call for COC suppart. In either case, the Overlay 
loader is used to link the package with the calling pro­
gram (5). The package is only avai lable ta foreground user 
progroms. 

The COC Support Package is copable of handling up to 64 
character-oriented terminals. The following device can 
be supparted: 

Device Xerax Model Number 

KSR-35 7015 or 7025 

RO-35 7016 or 7026 

ASR-35 7017 or 7027 

KSR-37 7018 

COC handles the following closses of communication made 
ond terminal device: 

• Simplex, capable of one-way communication only. 

• Half-duplex, capable of one-way transmission, but 
reversable. 

• Full-duplex, capable of simultoneous tronsmission in 
both directions. 

• Echoplex, a special case of full-duplex, where a 
character received from a terminal's keyboard must be 
sent bock O. e., "echoed") to the terminal to cause 
printing or display of the character. 

The package provides for input/output handling of mes­
sages or arbitrary strings of characters. The input rou­
tines wi II accept requests for input on specified lines, 
accumulate input characters into messages, and deliver 
the messages to the user program upan request. The out­
put routines deliver a mesage to a specified device. 
The package also provides for conversion between the 
EBCDIC character set used intemally, and the external 
character set generated and/or recognized by the individual 
terminal device. Special characters are recognized and 
can cause special actions to be performed, such as message 
termination. 

COC uses a pool of buffers fOr I/O operations and input 
messages are accumulated in these buffers as they are 
received. Output messages are transferred to the buffers 
elIring code translation. The buffers are dynomically allo­
cated to the various lin., as needed. The size of the buf­
fer pool is an assembly parameter that must be set large 
enough to accomodate the number, nature, and speed of 
the devices lupported. 

To a great extent, the COC Suppart Package is parameter­
ized, and is driven by tables that define the characteristics 
of each device, the optional functions to be performed, and 
the code translation tables to be used. Special handling is 
provided for keyboard/displays operating either in charac­
ter mode or in the optional message mac\e. Anyone of three 
different control character modes may be selected, enabling 
the user to exercise greater control over the user-system 
dialague. 

The COC Suppart Package is organized into three main 
groups: 

1. I/O command routines that accept user program calls 
for input, output, and status checking. 

2. I/O interrupt routines that service the external interrupt 
pair connected to the COC, and perform input character 
translation and buffering, special action checking, 
output character transmission, and end-of-message 
action; end-action includes posting of status and, op­
tionally, triggering of a specified external interrupt. 

3. COC database that includes COC parometers, line 
control tables, and code translation and special 
action tables. 

SYSTEM INTERFACE 
The package provides the input/output interfacing between 
the computer and the 7611 COC controller and its associated 
terminal devices. The COC Suppart Package requires 1,226 
words of core memory, plus nine words per communication 
line and four words per Buffer Poal block (see "Buffer Pool" 
later in this Appendix). 

The 7611 COCrequires an adjacent pair of extemal interrupts 
for signalling input and output events, respectively. The 
input (extemal) interrupt must have the higher priority of 
the two. The COC Support Package causSS them to be 
centrally connected by executing a cannect CAL for each, 
during execution af the initialization routifle. 

Input from the COC equipnent is through a single lOP chan­
nel and is started by the initialization routine, CST ART. 
Data chaining is employed to cause the input to flow into 
a single ring buffer. The I/O interrupt is not used. An 
external interrupt pulse is generated each time a data char­
acter (along with line identification number) is input. 
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Output to the COC ~ipm.,t is via the direct I/O Iyst.m~ . 
Each data character is output (along with line identification 
number) by a Write-Direct instruction. When a transmitter 
in the COC is ready to send another character on a given 
line, an external interrupt signal is generated, and it 
remains set until a Write-Direct either sends another char­
acter on the line or turns off the transmitter. 

USER PROGRAM INTERFACE 

The COC Support Package is first assembled to fit the 
requirements of the local installation and then linked to 
user programs. The package may be loaded and stored in 
executable form in a Public Library (generally the case if 
it is called by more than one user program) or it may be 
loaded with the calling program(s) and stored in a User 
Library. 

The interface between COC Support Package and user pro­
gram is defined in three general oreas: 

1. Assembly-time parameters supplied by the user to 
define his particular configuration. 

2. Line Control and other tab les, available to the user 
program through DEF directives in the COC source 
deck. These describe the state of each line, its mode 
of operation, code conversion to be performed, etc. 

3. I/O commands issued in the form of subroutine calls. 
Since standard FORTRAN IV calling sequences are used, 
the user programs may be coded in AP or FORTRAN IV. 

PREPARATION AND USE OF coe 
Since the COC Support Package supparts communications 
with many different devices in several different communi­
cation modes, the package is highly parameterized, table 
driven whenever possible, and assembled specifically for 
each instal lotion. The steps that must be performed to 
obtain an operational COC capabi lity cre as follows: 

1. Assemble the standard COC routines using the AP as­
sembler, specifying the number of lines, types of ter­
minals, size of buffer pool, conversions desired, etc. 
(see Table G-2). The Relocatable Object l'I.odule 
(ROM) generated may be stored in a System Library 
but this is not required (see Chapter 6). 

2. Create a load module containing the COC Support 
Package and user program(s) that will interface with 
it. The 10LOAD command must specify the number 
of tasks included; two for the COC interrupts, plus any 
required by the user program(s). The load module must 
be stored in the foreground program area of the disk 
file (see Chapter 6). 

An alternative form of step 2 consists of loading the 
COC Suppart Package by itself and storing it in a 
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Public Ubrcry. Separate calling programs may then 
be loaded onto RAD (in the FP orea), with the COC 
Support Package identified in a PUBLIB option on each 
of the !OLOAD commands. 

3. load the program roat into core memory and initiate 
execution of the user program (see Chapter 5). 

.... Execute (within the user program) the COC Initialize 
command CALL CSTART. Upon successful completion 
of this cammand, the COC Support Package and the 
7611 equipment will be ready to accept input/output 
commands. 

CDC COMMANDS AND CALLING SEQUENCES 

The I/O calls available to user programs are summarized in 
Table G-I. They all operate on a "no-wait" basis. That is, 
a call is accepted, the operation is begun and if the op­
eration cannot be completed immediately, control is re­
turned to the call ing program. 

Table G-1. COC I/O Commands 

Command Function 

CALL CSTART Initiate COC activity. 

CALL CSET S;t line table parameters. 

CALL CWRITE Write output to a terminal. 

CALL CREAD Accept input from a terminal. 

CALL CMOVE Move input to user area. 

CALL CHECK Check I/O line status. 

CALL CSTOP Terminate COC activity. 

Table G-1 is intended for ready reference: more detai led de­
scriptions of the commands, their functions, and the calling 
sequences for both FORTRAN and AP are given below. 

CALL CSTART (hlitiate coe Aetivityl 

This command initializes the COC Suppart Package, the 7611 
equipment and associated external interrupts~nd prepares 
the associated lOP channel for input. Optionally, CSTART 
may be called on to initiate activity on a single line, with­
out affecting any of the others. Initialization and startup 
of the COC routines will be accomplished by the fol­
lowing call: 

From FORTRAN programs, the call is 

CALL CSTART (line, status) 

-



From assembly language programs, the call is 

U,l'" 2 

BAl,15 CSTART 

address of line-number variable (see 
below). 

address of location where status is to be 
returned. 

TURN ON All LINES 

If line number = 0, CST ART performs the following functions: 

1. Initializes the COC input buffer, the COC tempor­
ary blocking buffers, and all pointers associated with 
them. 

2. Storts input on the lOP channel to which the COC is 
connected. 

3. Executes CONNECT CALs thot centrally connect, arm, 
and enable the external interrupts to which the COC 
is attached. 

4. Turns on all receivers. 

5. Types out error notifications on the operator's console 
if any receivers have not been successfully turned on. 

6. Returns control to the user program with status infor­
mation stored in the indicated location, and coded as 
follows: 

Code 

o 
1 

2 

Status 

Normal return. 

One or more receivers not turned on. 

COC already active: request ignored 
unless any lines were out of service. 

4 Unable to start COCo 

If the status code indicates that one or more receivers 
were not turned on, the user moy issue the command 
CAll CHECK recursively to determine the actuol 
status of the I ines of interest. 

This form of the call may also be given when some of 
the receivers hove already been turned on. In this 
case, only steps .. and 5 are executed, as appropriate. 

TURN ON SPECIFIC LINE 

If a user program must initiate I/O activity with a speci­
fic fine, the line number variable is set equol to the 
number of the line to be started and the above calling 
sequence is executed. 

This form of the calling sequence performs the following 
functions: 

1. Steps 1 through 3 under the MTurn On All lines" 
procedure above, are executed only if th;s is the first 
call for COC initialization. 

2. Only the specified receiver is turned on (the appro­
priate error notice is output if turn-on is unsuccessful). 

3. The status variable is updated as shown above. 

CAU CSET eSlt u. T .... Par. .. tln) 

This command is used to alter poramet~ describing the type 
and mode of operation of the terminal connected to a speci­
fled line. To chonge the mode and/or terminal type for 
a specific line, the following call may be executed: 

From FORTRAN programs, the call is 

CAll CSET (line-number, mode, terminal type) 

From assembly language programs, the call is 

U,14 

BAl,15 

ARG
1 

ARG . 
2 

ARG
3 

3 

CSET 

address of line number variable. 

address of mode variable. 

address of terminal-type variable. 

The mode variable may have the following decimal values: 

Made Value 

2 

3 

4 

16 

132 

>255 

Meaning 

Simplex (input only). 

Simplex (output only). 

Full-duplex. 

Half-duplex 0. e., local-printing, 
no echo). 

No-translate mode (neither input 
nor output characters are to be 
translated). 

. .. 
Echoplex (i. e., Full-duplex, sim­
ulating ha I f-dupl ex) . 

No change. 

Note that the no-translate value must be added to one or 
the ather valid mode values. 
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The terminal t)'pe variable may haYe the following valu.: 

Type Value Meaning 

o Model 33 Teletype. 

Mode 35 Teletype. 

2 Model 37 Teletype. 

>255 No change. 

The above values are identical to tnose contained in the 
line control table COCTERMN. New values may be 
created to handle new terminals, but tne Input and Output 
Translate Pointer Tables (COCIl and COCOT, respectively) 
must be _expanded accordingly. 

This command is used to perform the following functions: 

1. Convert the indi cated character string from the intern a I 
EBCDIC representation to the code set recognized by 
the specified terminal. 

2. Store the converted character string in the COC buf­
fer poo/. 

3. Update the appropriate line control data. 

4. Start output to the terminal if it is not alreody in 
progress. 

5. Return control to the user program. 

Output will be started or continued by executing the fol­
fowing call: 

fTom FORTRAN programs, the coli is 

CAll CWRITE (line, data, displacement,byte-count,-, 

L ltatus [, end]). 

fTom CBlembly language programs, the coli is 

U, 14 5 (or 6). 

BAl,15 CWRITE 

address of line number variable. 

address of data string to be output. 
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ARG
3 

ARG4 

ARG
5 

ARG
6 

(optional) 

address of byte displacement variable. 

address of the byte-count varioble. 

address of the C?ptions/status word. 

address of the end-action interrupt 
specification. 

where 

line is an integer variable that identifies the 
terminal's line number (1 - Nmax). 

data indicates the starting location of the area 
from which data is to be output (word address 
resolution). 

displacement is an integer variabl~ that gives the 
location of the first byte to be output, relative to 
the starting location (i. e., the number of bytes 
from the start of the data area). 

byte-count is on integer variable that specifies the 
number of bytes to be output. 

status is on integer variable that is to contain 
a code describing the options affecting execu­
tion of the WrVe (set prior to executing the 
call), and into which is stored a code giving 
the status of the request when returning to the 
colling program. 

end-action (optional) indicates that an external 
interrupt is to be triggered at the completion of the 
output operation. The argument may be a constant 
or on integer variable having one of two forms: 

2Hao, where aa is the two-character label 
for the interrupt. 

3Znnn, where nnn is the hexadecimal address 
of the interrupt to be triggered. 

Each ARG has the ltandard colling aequence format de­
acribed in the Extended FORTRAN IV Operations Reference 
Manual, No. 90 11 43. 

Execution of the CWRITE routine causes the following 
sequence of events: 

1. Validity checks are made on the arguments: if any are 
found to be invalid, control is returned to the colling 
program with the status retumed in the '"\pcation indi­
coted (i.e., pointed to by the address of argument 5). 

2. The specified output string is moved from the user pro­
gram area into temporary blocking buffers maintained 
by the COC routines. The characters are then trans­
lated into external form as they are moved, and the 

. buffers are chained together as they are allocated, with 
the first being linked to the output pointer UNKO for 

, 



the specified line. If output is currently In progress, 
the new output string will be chained to the data 
already queued for output (lee the description of 
Buffer Pool operations later in this Appendix). 

3. If output is not alreody acti .... , the first character is 
prepared and sent to the COCo 

.t .. Control is returned to the colling program with an in­
dication that the request was accepted and that output 
is in progress. The calling program may periodically 
monitor the progress of the output by execution of a 
CHECK command (i. e., CALL CHECK) for that line. 

The options/status wriable may have the following legal 
wlues upon entry to the Write routine: 

Option Code 

o 

2 

Option 

Normal output operation. 

Abort input if operation is in pro­
gress on the specified line, or 
awaiting completion of a currently 
acti .... output. 

Abort output if operation is in pro­
gress on the line (a carriage return 
and line feed will be sent to the 
terminal). 

Combinations of the above ore indicated by the arithmetic 
sum of the corresponding codes. 

The options/status word will have the following wlues 
upon return to the calling program: 

Status Code 

o 

2 

8 

Meaning 

Normal Transfer; request accepted, 
data mo .... d, and output in progress. 

Insufficient buffer space; request 
ignored. 

Invalid line number; request 
ignored. 

Invalid line state; request ignored. 

Break signal has been received (for 
information only): request will be 
processed as specified. 

The presence of ARG6 in the assembly language calling 
sequence is optional, but the number of arguments con­
tained in register 1 .. must be adjusted accordingly. The for­
mat of the word containing the interrupt specification is as 
follows: 

If interrupt address is given: 

0------------0 Hex inte""pt lac. 
012.". 11 1 13 W 1$ 16 17. .. 

If Interrupt label is given: 

o I 2 1 .. S • 1 i 9 to 11 12 J) '4 U Wi 17 I '9 20 21 22 2l 2. 25 26 27 21 ~ ~ ~\ 

where 

C1C2 is the Hollerith label assigned to the inter-
rupt at SYSGEN time. 

A indicates a Hollerith space character. 

The priority of the end-action interrupt, and priority of any 
external interrupts associated with the user program, must 
be lower than the interrupt pair connected to the COc. 

The end-action interrupt must be connected and enabled by 
the user program 0. e. ,through Monitor CALs or FORTRAN 
CONNECT statements). 

CAll ClEAD (Aae,t ..... tre. • t ..... I) 

This command is used to perform the following functions: 

1. Mark the input line status as active. 

2. Initialize the pointers and counters necessary to begin 
accepting and saving input from a specified line. 

3. Return control to the user. 

Input from a terminal may be enabled by execution of the 
following co": 

From FORTRAN programs, the call is 

CALL CREAD (line,byte count,status (,endJ) 

From assembly language programs, the call is 

U,l" 3 (or "). 

BAL,15 CREAD. 

ARG 1 address of line number variable. 

ARG2 address of the byte count wriable. 

ARG3 address of status word. 

ARG.. address of end-action interrupt specification. 
(optional) • 

where the arguments are all Integer variables (or elements 
of integer arrays), with the following assignments: 

line is the communications line number. 

byte count is the maximum number of characters to 
accept with this call. 

Appendix G 301 



status is a variable into which will be stored a code 
Ii ving the status of the request. 

end (optional) is the end-action interrupt specifi-
cation, as described previously. 

When CREAD is executed, preparations are made to accept 
characters received from the specified input line. No tem­
porary buffers are assigned until needed. Control is re­
turned to the calling program (with the status of the request 

·stored in the status variable), and the input operation may 
then proceed in parallel with program execution. 

Input will be terminated upon: 

1. Receipt of a character defined as an end of message 
code (including the Break signal). 

2. Receipt of the specified number af bytes. 

3. Execution of a Write, or Move Input command with 
the abort-input option speci fied. 

Note that this call signals only that input is to be accepted, 
translated to internal form, and echoed if appropriate. It 
is the responsibility of the user program to effect any pre­
liminary positioning of cursor, carriage, or paper, and 
clearing of display screen, etc. The Write call is adequate 
for this purpose. When an input message is complete, the 
user program must also issue a Move Input call to copy the 
message from the COC buffers into its own buffer space. 
The status argument has the following values when control 
is returned to the caller: 

Status Code 

o 

2 

Meaning 

Normal; request has been accepted 
and input may proceed. 

Invalid line number; request ignored. 

.. Invalid line state; request ignored. 

8 Break signal received; request 
ignored. 

CAll CMOVE (Move ..... te • u.r AmI) 

This command is used to copy the converted input charac­
ters that have been received on a specified line into the 
specified user area. As the data is moved, the allocated 
buffers are released to the pool. When an input message 
has been received (whether complete or not), It may be 
moved from the COC Buffer Pool into the user's program 
area by execution of the following call: 

From FORTRAN programs, the call is 

CAll CMOVE (Iine,buffer,displacement,caunt,--, 

Lstatus) 
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From a.embly language programs, the call is 

U,l" S 

BAl,15 

ARG
1 

ARG2 

ARG3 

ARG .. 

ARG
5 

CMOVE 

address of line numb .. variable. 

address of user's buffer area. 

address of byte displacement variable. 

address of byte count variable. 

address of options/status word. 

'MIen this call is executed, the input received from the 
specified line is moved into the specified area. Control 
is returned to the calling program when: 

1. An error is dectected in the calling sequence. 

2. All received input has been moved. 

3. The specified number of bytes have been moved. 

'MIen control is returned to the calling program, the fol­
lowing modifications will have been made to the call ins 
sequence: 

the byte displacement variable now paints 
to the byte following the last byte maved 
(relative'to the user buffer address). 

the byte count variable contains a count 
of the input that has been moved, ~ that 
is yet to be moved (see description of 
"status", below). 

the options have been replaced by the 
status of the operation. 

The following options may be specified in the option/status 
variable: 

Option Code 

o Normal operation. 

Terminate input if not already in­
acti ve (end-action interrupt wi II 
not be triggered). 

If input is still active, or if all data received has not yet 
been moved, the next Move Input operation wi II begin where 
the current operation stops. It is not necessary that input be 
complete when lhis call is executed, or that~tion 1 be 
specified if input is active (see below). 

The status returned in the ARGS location is as follows: 

Status Code Meaning 

o Normal operation; all input moved 
(ARG4 location contains count of 
bytes actually moved). 



Status Code 

2 

8 

Meaning 

Normal operation; not all input has 
been moved (ARG", lacation con­
tains a count of the number of bytes 
remaining to be moved). . 

Invalid line number; r.~est ignored. 

Input is acti ve (for i nformati on on I Yi 
does not affect this operation). 

Break si gna I has been recei ved (for 
information only; does not affect 
this operation). 

Combinations of the above conditions are indicated by the 
arithmetic sum of their corresponding codes. 

Note that the Move Input routine is responsible only for 
moving on input message from the linked buffers into a 
single set of contiguous locations specified in the colling 
se~ence. The user program is responsible for any editing 
that must be performed on the message. 

This col I may be executed whether or not input is sti II acti ve 
on the line. When executed, the call will move all char­
acters that have been received -in the current "message" 
into the specified area, up to the specified byte count. 
The temporary buffers are released as data is moved out of 
them. The byte count variable (ARG ",) is updated accord­
inglyas follows: 

1. If all characters so far received have been moved 
"tat us code = 0, 4, 8, or 12), the byte count variable 
will be set equal to the number of characters that were 
actually moved. 

2. If all characters have not been moved; that is, if the 
specified byte-count was less than the actual number 
of characters received (indicated by status code = 1,5, 
9, or 13), the byte count variable wi II be set e~al to 
the number of received characters remaining in the 
COC buffers at the completion of this call. That is, 
upon return to the co IIer, byte count ::: actual number 
of characters recei ved less the sped fi ed byte count. 

The COC Une Tables are updated so that the next 
Move Input call for the line will begin where the pre­
ceding call left off, regardless of whether the coli was 
terminated because the specified byte count was satisfied 
ar becouse all data was moved that was received up to 
that point. 

The line STATE table is also updated if STATE = 8 (input 
complete), and all characters have been moved. In this 
case, the input complete state is cleared, thus permitting 
subsequent CREAD and CWRITE calls to be accepted for the 
line. However, if not all data has been moved, the input­
complete state will remain set, causing subse~ent CREAD 
and CWRITE calls to be rejected. 

CAll CHECI (CIlIA 110 U. ...... ) 

This command is used to determine the mod.e and status 
parameters associated with the specified line. It is used 
principally by programs that must monitor the progress of 
an I/O operation, rather than waiting to be interrupted 
upon completion. 

When a FORTRAN program must monitor the progress of on 
I/O operation or check the status of a line, it can issue 
the following call: 

CAll CHECK (line,mode,state,byte count) 

where the arguments are all integer variables (or elements 
of integer arrays), and have the following meanings: 

line contains the fine number when the call is exe-
cuted (i. e., suppli ed by the ~er). 

mode will contain the current terminal operating 
mode upon return to the calling program (see 
below). 

state wil I contain the current line state upon re-
turn to the colling program (see below). 

byte count will contain a count of the number of 
characters that have been recei ved from the ter­
minal (if ony). 

The values returned in the mode and state argument loca­
tions are identical to those contained in the corresponding 
entries of the MODE and STATE line control tables. These 
tables are described later in this Appendix. 

The assembly language calling se~nce is not described 
since assembly language programs have easy, direct access 
to the line Control tables. 

CAll eSTOP (T-_te CDC ktiwity) 

This command is used to terminate COC operation, halt 
input on the associated lOP chonnel, and disarm the 
associated external interrupts. Optionally, CSTOP may 
be called on to terminate a single line without affecting 
operation of the others. 

TURN OFF All LINES 

When all operations have been completed with COC equip­
ment, the following call shauld be executed: 

41 

From FORTRAN programs, the coli is • 

CAll CSTOP 

From assembly language pragUJrIlS, the call is 

U,l'" 0 

BAl, 15 CSTOP 
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This routine CfOHS out all I/O activity in the following 
Ina,..er: 

1. Disarms the external interrupt pair assigned to the 
COc. 

2. Halts input on the lOP channel assigned to the COCo 

3. Tums off all receiven. 

Control is then returned to the calling program, which 
is responsible for issuing the RLS (release foreground 
task) CAll. 

TURNS OFF SPECIFIC UNE 

If a specific line is to be turned off (i. e., the receiver 
turned off, and the Line STATE marked "out of service"), 
the following call should be executed: 

From FORTRAN programs, the call is 

CALL CSTOP (Iine-number) 

From assembly language programs, the call is 

U,14 

BAL,15 CSTOP 

ARG address of line number variable 

This call turns off only the specified receiver. No change 
is mode to the lOP activity or to the external interrupt pair 
connected to the COCo 

I/O INTERRUPT ROUTINES 

_PUT INTERRUPT PROCESSING 

The external interrupt pulse associated with COC input 
is generated each time the COC sends a character/line 
number pair to the lOP. The routine that services this 
interrupt performs the following functions: 

1. Fetches the pair from the lOP ring buffer. 

2. Identifies the source. 

3. Converts the character via the translation table 
assigned to the line. 

4. Examines the character to see if it requires special 
handling (e. g., end-of-message). 

s. Stores the character in the buffer assigned to the 
line, allocating an additional buffer when necessary. 
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6. Marks the input complete if the specified number of 
characten have been received or if the received char-
acter calls for end-of-message activation. . 

7. TriggeB the (optionally) specified external interrupt 
if end-of-message action is call ed for. 

8. Checks for any additional character pain (e. g., from 
other lines) received during the time that the first pair 
was being processed. 

9. Exits. 

OUTPUT IllTERRUPT PROCESSING 

COC generates an interrupt whenever a transmitter indi­
cates it is ready to send another character. The routine that 
services this interrupt performs the following functions: 

1. Determines which line caused the interrupt. 

2. Determines whether any data is left to sendon that line. 
If data is left, the next character is sent; if not, the 
transmitter is turned off, line status is updated, and the 
(optionally) specified end-oction interrupt is triggered. 

3. Exits. 

END·ACTION PROCESSING 

Once started, an input or output operation will proceed in 
parallel with user program execution (by means of the COC '­
I/O interrupt routines). The user program may determine 
when an I/O operation is complete by periodically checking 
the line status. Alternatively, the user program may request 
that a specific external interrupt be triggered when an op­
eration is complete. The COC CREAD and CWRITE com­
mands permit this interrupt to be specified in the respective 
calling sequences, and a different interrupt may be speci-
fied for each. Completion of output on a line accun when 
the specified number of characten have been transmitted or 
when a "break" signal is received on the line (see below). 

Input completion on a line occun under the following 
circumstances: 

1. When the byte count equals the specified maximum. 

2. When a "break" signal is received. 

3. When a character is received that is designated as an 
end-of-messoge or "activation" character., the trans-
lation and/or special action tables. .. 

.,ECW ACTlOIL PROCESSING 

Special actions are performed by the input interrupt rou­
tine when certain control characten are received. After 



( 

( 

, 
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translation, these characters are identified by their code 
value being in the range 

0016 - 3F16 

When a translated charact~r is found to fie in this range, 
it is used as an index to a branch table. The entries in 
the table point to the individual subroutines that perform 
the indicated processing. About half of these special 
action codes are assigned; the remainder are available to 
users who wish to tai lor the special action processing to 
suit their own nee~. 

Special processing is also performed by the output routine, 
C~ITE. After a character is translated for output, it is 
tested for a value in the range 

that has odd parity. As with the input interrupt routine, 
such a charocter is used as an index to a special action 
branch table. The special action characters are defined 
toward the end of this Appendix along with the transla­
tion tables. 

IREAI SIGIIAL HAIIOUNG 

The special line signal "break" (also called "long space") 
is recognized and recorded regardless of line state or con­
dition of transmission. The signal is transmiHed from a 
terminal by depression of the BREAK key on a TTY. When 
a break signal is received, a bit in the line control table 
associated with the sending terminal is set. The condition 
of this bit is reported to the user in the status returned from 
an I/O command call O. e., after initiation of a Read, 
Write, Move, or Status Check command}, and the bit is 
deared. During input from the terminal, the receipt of 
a break signal is also reported by placing the character 
EOT in the input buffer and setting the end-of-messoge or 
"activate" condition. If the program using the coe rou­
tines wishes to exomine the break condition without doing 
an I/O commond, it may examine the bit directly {see 
"Une Control Tables lt

}. 

ESCAPE SEQUENCE PROCESSING 

The eoe Support Package provides the capabi lity to 
handle twa-character escape sequences. That is, the user 
may couse special processing to occur when on€) is re­
ceived, followed by one of a user-designated set of Itfol_ 
!,ower lt characters. The user must supply the set of routines 
to handle the escape sequences when the cac Suppart 
Package is assembled or loaded for his installation, (0 de­
scription of the required tables is given later in this chap­
ter). Note that the rautines will be entered with the coe 
input interrupt "high", hence the processing must be of 
very short duration. 

CDC DATABASE 

COC PAlWlmRS 

The parameters itemized in Tobie G-2 define the configura­
tion of the coe equipment and the COC Support Package as 

Table G-2. COC Parameters 

Label Directive 

COCNB EQU 

COCDN DATA 

COCNO EQU 

COCNl EQU 

eoclI .EQU 

cocro EQU 

Description 

Number of "-word buffers 
to be provided (see discus­
lion in subsequent chapter l. 

Device number of attached 
COC (lOP assignmentl. 

coe number (010 oddress). 

Number of lines; 64 lines 
are the maximum number 
that may be connected to 
a 7611 coe controller.t 

location of input external 
interrupt (hexadecimal 
address). 

Output external interrupt. 

tThe COC input/output commands (i. e., CAll 
CWRITE, etc.) assume the lines to be numbered 
from 1 to eOeNL However, when assembly lan­
guage coders are referring directly to the Une 
Control Tobles, they must decrement the line num­
ber before using as an index value. 

a whole. The parameters must be inserted into coe source 
deck (or inc luded CIS updates to a compressed deck) by the user 
prior to assembly of the package for a given installation. 

UNE CONTROL TABLES 

The items listed in TobIe G-3 ore maintained for each line 
supparted by the coe. Each item is contained in a separate 
table of similar items indexed by the line number. All of 
the items are available to the user program loaded with the 
coe Support Package (i.e., each item is declared in a DEF 
directive). The user must declare each item to be accessed 
with a REF directive in the source code. 

In Table G-3 the given label corresponds to the first entry in 
the toble (i.e., to the table entry that applies to line 1). 
The size given is for each entry in the table. The table 
contains os many entries as there are lines connected to the 
COC, as defined by the parameter COCNl. 

.. 
UlE ITATE TAiLE fORMAT 

This table contains the current operational state of each 
line. The table is maintained dynamically for each line. 
The algebraic sum of any of the items below is valid except 
where the states represented by the sum are incompatible 
(e.g., a line cannot be accepting input and have input 
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label 

STATE 

MODE 

COCTERMN 

COCOT 

COCIT 

UNKO 

COCBAI 

COCBAO 

COCMC 

ARS 

COCENDI 

COCENDO 

FLAG 

Size 

Byte 

Byte 

Byte 

Word 

Word 

Halfword 

Halfword 

Word 

Word 

Halfword 

Halfword 

Word 

Word 

Byte 

Table G-3. line Control Table Items 

Contents 

Une State 

Une;rerminal mode 

Terminal type 

Location of Output 
Conversion Table 

location of Input 
Conversion Table 

Input buffer address' 

Output buffer address 

} 
} 

Input character address } 

Output character address 

Input character limit 

Input character count 

Input end-acti on 

Output interrupt­
lpecification 

Output sequence flag 

} 

Comments 

Initialized by CST ART (described in 
Une State Tabl. format below). 

Initially supplied at assembly time. May 
be modified by Special Actions, by 
CSET routine or by user program (described 
in Terminal Mode Table format below). 

Initially suppliedat assembly time. May 
be changed by CSET routine (described 
in Terminal Type Table below). 

Supplied at assembly time and may be 
changed by user program (see below for 
stondard table format). Note: these 
tables are indexed by terminal type code 
rather than line number. 

Relative address in buffer pool of first 
buffer in chain. Initialized and main­
tained by COC support routines. 

Byte address of next character to be 
transmitted or stored. Initialized and 
maintained by COC routines. 

Number of characters to be accepted 
from terminal during current input. 

Count of converted input characters con­
tained in current message. 

Contains FPT pointed to by the CAL 
executed when end-action interrupt is 
triggered. Initialized and maintained 
by COC support routines. 

Initialized and maintained by COC sup­
port routines. Controls sequence of out­
put actions resulting fram input. 

waiting; therefore, the code 5 is invalid). The codes as­
signed are as follows: 

time, and is normally unchanged during operation except 
for the break flag and the escape-sequence flag. 

Decimal 
Code Mode of Terminal (One Byte Per Line) 

00 
1 
2 
4 
8 

64 
128 

Inactive. 
Accepting input. 
Transmitting output. 
Input waiting; enable when output complete. 
Input complete. 
&ror in message. 
Out of service (i .e., receiver is not on). 

TEIlMIW MODE TABLE FORMAT 

This table contains the current operating mode of the ter­
minal connected to each line. It is specified at assembly 

306 Appendix G 

The codes assigned are as follows: 

Decimal 
Code 

2 

3 

Mode of Terminal (One Byte Per line) .. .. 
Simplex - input. 

Simplex - output. 

Full-duplex (i. e., independent simul­
taneous I/O). 

Half-cluplex. 



Decimal 
Code 

16 

32 

128 

Mode of Terminal (One Byte Per Une) 

No-translate mode; neither input nor 
output characters cre ta be translated. 

• eak flag; long space has been 
received. 

Escape lequence (ESC chcrocter has 
been received; follower chcrocter il 
awaited. 

Echo flag (Half-duplex mode lhould 
also be let). 

TERMIIll TYPE TABLE (COm.l, 

This table contains a code byte that specifies, for each 
line, the type of terminal connected. This code is used 
as on index into the COCIl and COCOT tables when 
translating input ond output characters respectively. If 
the user wants to add new terminal types or introduce 
different modes of handling a single terminal, he can 
accomplish this by assigning unused type code$, adding 
new translation tables, and expanding the COCOT and 
COCIT tables accordingly. 

The terminal type codes assigned are as follows: 

Code Terminal Type 

o Teletype, model 33. 

Teletype, model 35. 

2 Teletype, model 37. 

BUFFER POOL 

Input from, and output to, user terminals is buffered in 
linked chains of four-word blocks maintained by the COC 
Support Package. Each bu ffer b lock has the format shown 
and consists of a halfword link, followed by (up to) 14 
data characters. 

Bu ffer Format 

ward 0 Link C1 
C

2 

ward 1 C
3 C .. Cs C

6 

word 2 C7 Cs C9 C
10 

word 3 C ll C
12 C

13 
C

14 

where 

link contains the oddress of the next buffer in the 

C. 
I 

chain (relative to COCBUF, the buffer pool bose 
address). 

II the I/O message character . 

The number of buffers in the paol is lpecified by the user 
in the assembly time parameter, COCNB. The buffers are 
initially chained to the head of buffer pool, COCHPB. 
That is, the location COCHPB contains the relative address 
of the first available four-word buffer in the pool. The link 
halfword of this buffer contains the relative address of the 
next available buffer, and 10 on. The end of the chain is 
signified by a zero link in the last buffer of the chain. 

When a message is to be transmitted to a terminal, the mes­
lOge characters are translated to extemal code, and moved 
fram the user area into the buffer pool. Buffers are re­
moved from the chain of available buffers os needed, and 
assigned to the specific output line. The assigned buffel'$ 
ore linked together, and the relative address of the first 
buffer il stored in the UNKO Table in the entry position 
corresponding to the lpecified line number .. After ~II char­
acters contained in a buffer have been transmitted to the 
terminal, the buffer il released and linked bock inta the 
chain of available buffers. 

Buffering of input messages is handled in exactly the 
same way. The relative address of the first buffer in 
the chain for each terminal is stored in the UNKI Table. 
The buffer pool may also be used for other dynamic Itor­
age requirements. 

ITUDARD .IPUT/OUTPUT TIIAISLATIOI TABLES 

Tables G-4and G-S show the equivalence between the 
internal EBCDIC character set and .... e external cades 
generated/recognized by the standard Xerox Teletype. 
In the present implementation, one input and one out­
put translation table serve for .... e TTY. Variations in 
control character handling for the terminal is resolved 
within the suppl ied special action routines described in 
.... e following tobles. 

_PUT SPECIAL ACTIOI TABLE 

Translated input characters with values in~erongeOO-3F16 
ore handled by special routines that perfol'lP the actions 
listed below in Table G-6. Users may add new entries to the 
toble in the range 2116-3F16 (except for the parity error 
code, 38 16" The input tranllation table must be modified 
(or another table supplied) to cause conversion of input 
characters into the new lpecial character cades. The pa­
rometer SPEC must also be altered to give the new limit to 
the Special Action Table. 
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Tabl. G.... Input Translation Table 

AScnt EBCDIC ASClrt EBCDIC 

Code Character Code Character Cede Character Code Charactt!r -" 
0 NULL 00 20 blank 40 blank 
1 SOH 01 21 I SA ! 
2 STX 02 22 " 7F II 

3 ETX 03 23 I 7B 
, 

4 EOT 04 24 S 5B S 
5 ENQ 09 25 % 6C % 
6 ACK 06 26 & 50 & 
7 BEL 07 27 I 7D I 

8 BS 08 28 ( 4D ( 
9 HT 05 29 ) 5D ) 
A Nl 15 2A • 5C * 
B VT OB 2B + 4E + 
C FF OC 2C , 6B , 
D CR OD 2D - 60 
E SO OE 2E 4B 
F SI OF 2F I 61 I 
10 DLE 10 30 0 fO 0 
11 DC 1 (XON) 11 31 1 Fl 1 
12 DC2(TAPE) 12 32 2 F2 2 
13 DC3(XOFF) 13 33 3 F3 3 
14 DC4(T APE) 14 34 4 F4 4 
15 NAK OA 35 5 F5 5 
16 SYN 16 36 6 F6 6 
17 ETB 17 37 7 F7 7 
18 CAN 18 38 8 F8 8 
19 EM 19 39 9 F9 9 
lA SS lA 3A : 7A : 
IB ESCI lB 3B ; 5E ; 

lC FS 1C 3C < 4C < 
lD GS lD 3D = 7E = 
IE RS IE 3E > 6E > 
IF US IF 3F ? 6F ? 

tThe ASCII code shown is the 7-bit code without the parity bit setting. The Input Translation Table, as contained in 
the program, is coded for even parity ASCII. All odd parity positions in the table contain a hexadecimal 38, indi-
cating a parity error to the Support Package. 

Table G-S. Input Conversion 

ASCII EBCDIC ASCII EBCDIC 

Code Character Code Character Code Character Code Character 

40 ~. 7C @ 4A J Dl J 
41 A Cl A 4B K D2 K~ 
42 B C2 B 4C l D3 l 
43 C C3 C 4D M D4 M 
44 D C4 D 4E N D5 N 
45 E C5 E 4F 0 D6 0 
46 F C6 F 50 P D7 P 
47 G C7 G 51 Q D8 Q 

48 H C8 H 52 R D9 R 
49 I C9 I 53 S E2 S 

90S Appendix G 



Tabl. G-5. Input Convenlon (cant.) 

( 
ASCII EBCDIC ASCII EBCDIC 

Code Character Code Charxter Code Character Code Character 

S4 T E3 T 67 9 87 9 
55 U E4 U 68 h 88 h 
56 V E5 V 69 i 89 i 
57 W E6 W 6A j 91 j 
58 X E7 X 6B k 92 k 
59 V E8 V 6C I 93 I 
SA Z E9 Z 60 m 94 m 
5B [[ 4F I 6E n 95 n 
5C 4A ¢ 6F 0 96 0 

50 ]--[ 5F ~ 70 p 97 P 
5E A;o,. t 6A A 71 q 98 q 
SF - -- 60 - 72 r 99 r 

t 73 s A2 s 
mostTIVs 74 t A3 t 

75 u A4 u 

XOS 7015 76 v A5 v 
n w A6 w 

68 ASCII 78 x A7 x 
60 7C @; 79 y A8 Y 
61 a 81 a 7A z A9 z 
62 b 82 b 7B f 42 1 
63 c 83 c 7C I~ 5F --, 

64 d 84 d 7D I l 52 J 
6S e 85 e 7E I 4F I 
66 f 86 f 7F RUBOUT 20 I 

Table G-6. Special Action Table 

Hex EBCDIC End-of-
Value Name Message Special Actions 

00 Null --- Ignore. 

01 SOH 000 Process normally. 

02 STX --- Process normally. 

03 ETX --- Process normally. 

04 EOT --- Ignore. 

05 HT --- Process normally. 

06 ACK --- Process normally. 

07 BEL --- Process normally. ... .. 
08 as --- Process normally. 

09 ENQ -- Process norma II y. 

OA NAK Yes Do input-complete processing and store EOT character in input buffer. 

OB VT --- Process normally. 
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Table G-6. Special Action Tabl. (cont.) 

Hex EBCDIC EncI-of-
Value Name Message Special Actions 

) 

OC ff -- Process normally. 

00 CR Ves Echo If, put X'OD' in input buffer, do input-complete processing. 

OE SO --- Process normally. 

OF 51 --- Process normally. 

10 OLE --- Process norma II y. 

11 DCI --- Process normally. 

12 DC2 --- Process norma II y. 

13 DC3 --- Process normally. 

14 DC4 --- Process normally. 

IS LF(NL) Ves Echo CR. Put X'IS' in buffer: do input-complete processing. 

16 SVN --- Process normally. 

17 ETB --- Process normally. 

18 CAN --- Delete line from input buffer. Send "back arrow" character then If, CR. 

19 EM --- Process normally. 

lA SU8 --- Process normally. 

18 ESC --- Set escape flag in MODE byte. Next input character will be treated as a 
follower in 2-choracter ESC sequence. 

1C FS --- Process normally. 

10 GS --- Process normally. 

IE RS --- Process normally. 

IF US --- Toggle Echo Mode; i. e., turn off if now on, and vice wrsa. 

-
20 DEL --- Erose last character from input buffer. Send "backslash" to nv. -

'38 Parity error --- Send ",,, to terminal. Put 2F in buffer. I 

Note: All translated characters in the range 2116-3F16 will be treated as a parity error, The lower limit is defined 
by the value of SPEC, which the user must change when adding to the Special Action Tables. 

310 App.ndix G 



DCAPE IEIWEICE ,AILES 

The COC Support Package includes the provision for 
handling 2-choracter ESCAPE sequence by use of routines 
supplied by the user. In such a sequence, the first of two 
characters is usually on ESC character. Alternatively, 
the user may supply a translation table that can cause any 
desired character to be translated into the ESC cade (1816). 
The second ESCAPE sequence is called a follower char­
octer. The ESCAPE sequences are handled by two tobles. 

FOLLOWER CHARACTER TABLE 

This table has one byte for each designated follower char­
octer that contains the EBCDIC code for the character. 
The characters do not have to be stored in numeric 
Hquence. 

Follower Character Table 

CESCNR 

N+l 
-- words 

4 

where 

N 

C4 

C
1 

Cs 

N is the number of entries. 

C
2 

C3 

C6 C7 

. 

C. is the EBCDIC code for one follower character. 
I 

ESCAPE BRANCH TABLE 

This table has one word for each designated follower char­
octer that contains a branch instruction to the routine that 
performs the desired functions. The position of an entry in 
the follower character toble defines the position of the cor­
responding branch instruction in the ESCAPE Branch Table. 

ESCAPE Branch Table 

CESCNR 
Branch instruction to routine that 
handles follower character C1. 

Branch to routine that handles 
character C2. 

N words 

Branch to routine that handles 
character CN. 

The COC Support Package is supplied with a set of dummy 
entries. The user may replace these, delete them, or 
expand the table, as necessary. 

OUTPUT CONVERSIOI (EBCDIC..uWCIII 

In Table G-7 all empty squares are coded Fl, and no char­
acter is sent to the terminal. 

The upper character in each square represents the graphic(s) 
or the name of the character and the lower characters repre­
Hnt the hexadecimal value of the character to be trans­
mitted, minus the even-parity bit which is included in the 

. supplied table. 

In special cases, the output conversion table contains 
an F, followed by the code number of a special handling 
routine. 

The usable F codes are those with bad parity (Fl, 2, 4, 7,8, 
8, 0, ond E), since other F codes represent correct parity­
checked characters. 

The assigned codes are: 

Fl 

F2 

F4 

Null. No character is placed in the 
output buffer. 

CR and LF are placed in the buffer. 

Output message is complete. 
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Tabl. G-7. OutpUt Conwnion (EBCDIC -UsASCII) 

Most Significant Digits (of EBCDIC) 

0 1 .. 5 6 7 8 9 A 

NUL OLE SP & -0 00 10 20 26 20 

1 
SOH OCI I a j 
01 11 2F 61 6A 

2 STX OC2 b k I 

02 12 62 6B 73 

3 ETX OC3 c 1 t 
03 13 63 6C 7 .. 

.. EOT DC" d m u 
0.. 1 .. 64 60 75 

I-IT NL 
5 09 LF e n v 

65 6E 76 
Q OA 
0 

ACK SVN f u 6 0 w 
CIO 

06 16 66 6F n w 
.... .s 
~ 7 8EL ETB 9 P Ie 
.0, 07 17 67 70 7B 
l5 - EOM CAN c 

h 8 8 8S 18 q Y 
r: 68 71 79 
i, 08 

Vi 

8 9 
ENQ EM i r z 

• 05 19 69 72 7A 
-J 

A NAK SUB ,.. 
! I 1 A....., : 

15 lA 60 21 5E 3A 

VT ESC S , , 
8 OB 18 2E 2 .. 2C 23 

FF FS < .. % ~ 
C OC lC 3C 2A 25 .. 0 

CR GS ( ) - I 

0 00 10 28 29 5E 27 

SO RS + , > = E OE IE 2B 38 3E 3D 

SI US I: .....,- ? N 

F OF IF 7C 7E 3F 22 

312 Appendix G 

8 C 0 

\ A J 
5C .. 1 <fA 

f 8 K 
7B .. 2 "B 

J C L 
7D .. 3 "C 

[~ 0 M 
5B .... .. 0 

] ! E N 
50 .. 5 .. E 

F 0 
46 .. F 

G P 
.. 7 50 

H Q 
-48 51 

I R 
.. 9 52 

E 

S 
53 

T 
54 

U 
55 

V 
56 

W 
57 

X 
58 

V 
59 

Z 
5A 

• • 

F 

0 
30 

1 
31 

2 
32 

3 
33 

.. 
34 

5 
35 

6 
36 

7 
37 

8 
38 

9 
39 

DEL 
7F 



~ ,APPENDIX H. JOB MANAGEMENT 

CONCEPTOFlJ)B 

A job is a collection of related primal)' or .condol)' tasks 
wherein each task is a body of procedural code, and the 
lob is the unit of work that is scheduled and initialized •• 
Tasks are the subunits of work that are executed. Each ,ob 
has a system Job Control Block associated with it containing 
the data that is sharable or cornmon across all tasks within 
the fob. The Job Control Block resides in system apace. 

Externally, a job is identified by a unique eight-cha~cter 
EBCDIC name. Internally, a job is identified by a unique 
number assigned by the system. There are two permanent 
jobs in CP-R; the CP-R job (which Is the system itself), and 
the BKG (background) job. Additionally, there may be any 
number of foreground user jobs active at a given time, up to 
the SYSGEN set limit on the number of jobs allowed. 

The foreground programs of existing CP-R installations will 
run as tasks in the CP-R job. User lobs may contain any 
number of tasks. 

An important concept of a job in CP-R is that all resources, 
files, devices, or user defined resources are job-related 
and can be used by any task in the job. Devices may be 
designated at SYSGEN as sharable (across jobs) or allocat­
able (nonsharable acrau jobs). 

To create a foreground job, the C P-R service SJ08 is used. 
It is available either as a key-in or as a CAL. SJ08 does 
not initiate any task in the job; instead, it sets up job con­
trols and builds a Job Control 810ck in the system area of 
memory. A RUN key-in or CAL, or an INn key-in or CAL 
may be issued to start tasks in a job as follows: 

• A RUN key-in initiates a task in the CP-R job. 

• A RUN CAL initiates a task in the CP-R job • 

• An INn key-in or CAL initiates a task in the spec­
Ified job. 

To terminate a foreground fab, the CP-R service KJOB is 
used. KJ08 is available as a key-in or as a CAL. It 
terminates the specified job by terminating evel)' task 
within the job and deleting the jab controls. 

To facilitate the initiation of toslcs in a job, a job level table 
called the Job Program Table (JPT) is maintained in the Job 
Control810ck. The JPT allows the user ta specify the name 
of a load module to be used for execution ofa task. It is 
camposedofdoubleword pairs ofE~CDICtask nameAoad 
module name equivalences. Tobie loak~p on the task name 
determines which 'oad module will be ,loaded as the task 
lpecified on a RUNorlNIT request. 'Tentries are made 
via the SETNAME system function call. SETNAME speci­
fies a task name/1oad module name Pair that ore entered 
in the.JIT of the specified job. Task initiation uses the.JlT 
10 determine which load module to load. If na.JIT entry is 
found for the specified task name, the task name is used for 
the load module name. SETNAME may also be u.d to de­
lete previously established .JIT entries. 

CP-R interjob communication may occur either because it is 
not prevented, such as in the unrestricted use of memory by 
foreground tasks, or because system services are invoked. 
Permanent disk files may ,be shared by tasks regardless 
of job designation. Access to disk files is controlled via 
Open/Close requests. Public libraries are shared between 
all jobs. Foreground mailboxes may be used by foreground 
tasks for interjob communication. 

CP-R services SIGNAL, POll, and POST may be used 
to communicate between fobs. Services ENQUEUE and 
DEQUEUE may be used for system Independent resource 
management between jobs. 

.... 
• 
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APPENDIX L TASK MANAGEMENT 

Each centrally or directly connected interrupt in CP-R 
defines a new task. Eelch program loaded inta memory by 
the Foreground or Background Loader defines a load mod­
ule. In the case of foreground, a load module may CONist 
of one or more tasks. The background load module consists 
of one task that runs when no hardware interrupts are 
active. Each secondary load module also defines a single 
task entry. Two additional permanent tasks exist, which 
are the CP-R Control Tasks. 

The background activity is controlled by the JCP and runs 
a sequential stream of job steps within jobs. 

Foreground primary and secondary activity is controlled 
by CP-R task management as directed by user service calls, 
key-ins, and control commands. 

Upon receiving a request to run a primary load module, the 
Foreground Loader portion of the Contra I Task becomes 
active and loads the program into memory when the required 
core is available. The initialization required by the pri­
mary load module can be accompl ished by operations per­
formed when the program is given control at its entry point. 
This code runs as an extension of the CP-R Control Task 
and therefore blocks all Control Task functions until it 
EXITs or TERMs. 

The tasks connected to interrupts in the foreground program 
became active when the interrupt becomes active and re­
main active until they EXIT or TERM. The interrupt can 
be triggered fram external sources as an end-action to a 
previously requested service or by a user TRIGGER CAL. 

Secondary tasks are created by use of the IN"IT service call. 
Upon receipt of the service call, a task and load module 
entry is created and the secondary task is loaded at the dis­
potcher level and software level specified in the INIT ser­
vice call. Unlike primary load modules, secondary load 
modules are initialized at their own priority and therefore 
many such initializations may occur concurrently. There is 
thus no reason for special initialization code as is required 
for primary load modules. 

DISCONNECTItG PRIMARY TASKS FROM INTERRUPTS 

The user can disconnect a primary task from an interrupt 
through the use of a DISCONNECT function call. The in­
terrupt will be left disarmed and available for connection 
to another progrom prior to the termination of the currently 
connected program. 

EVENT MANAGEMENT 

Services requested by tasks via CALJ are classified as im­
mediate, synchranous, or asynchronous, as described below. 
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1w",\EDIATE 

All .. rvices are classified as Immediate if they are fully 
satisfied by the time CP-R returns control to the user and 
require no woits or delays for on event to occur. The ser­
vices that are immediate are as follows: 

DEVICE 
PC 
DEBUG 
ERRSEND 
MEDIA 
POST 
SCHED 
INT 
TRIGGER 
ENABLE 
MASTER 
RLS 
STOPIO 
STARTIO 
IOEX 
TIME 
TRAP 

SYNCHRONOUS 

JTRAP 
STATUS 
ERASE 
RELPAGE 
DISABLE 
ARM 
CONNECT 
TEXIT 
TRTY 
EXIT 
ABORT 
TRTN 
TERM 
EXDA 
START 
MODIFY 
LOCK 

DEQUEUE 
DISARM 
DISCONNECT 
SLAVE 
TEST 
EXTM 
SET NAME 
ALARM 
RECAL'ARM 
CALRTN 
GETTIME 
SJOB 
KJOB 
STOP 
DEACTIVATE 
UNLOCK 

Some services involve a woit while processing and become 
synchronous ei.ther implicitly (a woit option wos not pro­
vided) or explicitly (user selected woit option in his FPT). 
These services initiate the action, woit for it to complete, 
execute retry paths as required, and finally retum to the 
coller after posting the successful or unsuccessful type cam­
pletion data. Services thot are implicitly synchronous are 
as follows: 

DEVICE 
OPEN 
CLOSE 
CORRES 
ACTIVATE 

WAIT 
WAITALL 
WAITANY 
GETPAGE 
TEXT 

ALLOT 
DELETE 
TRUNCATE 
PREFMODE 
JOB 

Services thot may be explicitly mode synchronous by speci­
fying a woit option are as follows: 

REW 
WEOF 
lNLOAD 
READ 
WRITE 
PFIL 
PREC 
ENQUEUE 
INIT 

CHEC K (no busyaddressr" 
PRINT .. 
TYPE 
SEGLOAD 
STIMER 
DELFPT (no busy address) 
STDLB 
POLL 
SIGNAL 



( 

( 

( , 

ASYNCHRONOUS 

Some services involve a wait while processing and become 
asynchronous when the user specifies 'no-wait' in his FPT. 

Upon execution of the service call, CP-R initiates the 
.rvice and returns to the caller. Services that may be 
requested asynchronously are as follows: 

REW 
WEOF 
Lt-ILOAD 
READ 

WRITE 
PFIL 
PREC 
ENQUEUE 
IN IT 

CHECK (with busy address) 
PRINT 
TYPE 
SEGLOAD 
STIMER 
DELFPT (with busy address) 
STDLB 
POLL 
SIGNAL 

In order to control asynchronous and synchronous .. rvices, 
CP-R creates temporary Event Control Blocks (ECBs) in which 
it retains information IUch as type of service, priority of the 
caller, calling program's identification, caller's FPTorDCB 
address from the original service request, end-action re­
quested, and type completion when the service is done. 
These ECBs are automatically deleted by CP-R prior to re­
turning to the calling task if a synchronous service request 
was made. If the request was asynchronous, the ECB will 
not be deleted until a service checking call is issued by 
the user, resulting in the posting of type completion and 
exit to the user via the normal, error, or abnormal return. 

Therefore, when an asynchronous service request has been 
lIDCIe, the user must ensure that this temporary control 
InFormation Is deleted by issuing a CHECK, DELFPT, 
WAITANY, WAITALL, or TEST service call until the FPT! 
DC8 is posted as complete. ' 

Some service calls have individual characteristics that vary 
from those described above. These are as Follows: 

RUN 

The RUN service call is implicitly asynchronous in that the 
RUN request is initiated when the RUN call is executed but 
program loading is actually performed at some later time by 
the Foreground Loader. The Foreground user can optionally 
request status posting into a signal address and/or an end­
action interrupt. No event controls are created and CHECK 
class calls do not address themselves to previously requested 
RUNS. 

SEGLOAD 

A SEGLOAD service call from the background has implicit ' 
wait r890rdless of FPT options. A SEGLOAD service call 
from the foreground can be with or without wait. A CHECK 
on a SEGLOAD call that contains the OVLOAD Table ad­
dress corresponding to the read FPT for the segment loaded 
may be used. IF no check is issued, the system will auto­
matically delete the event controls for the user. 
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APPENDIX J. RESOURCE MANAGEMENT 

All CP-R resources are job-related and can be used by 
any task ill the job, within the restrictions governing the 
specific type of resource. Resources include files and 
devices. 

CP-Rallowsthe user to control hisfile and device resources 
by not placing unnecessary system use restrictions on them 
and by providing the system services with which the user 
may superimpose his own controls. 

Permanent files may be shored by tasks from different jobs 
without restriction. Within a job the only restriction is 
that a user cannot read sequentially from a file that was 
previously OPEN. 

DCB-fi Ie correspondence for tasks in foreground jobs can 
be made via load time ASSIGNs, user DCB manipulation, 
and the CP-R services DEVICE and STDLB. 

File service routines are provided to dynamically define 
(ALLOT), delete (DELETE), or truncate (TRUNCATE) per­
manent disk files. Service calls are provided to dy­
namically modify DCB parameters (DEVICE), inspect DCB 
parameters (DEVICE), acquire or release a file via its op­
erational label, and alter an operational label assignment 
(STDLB). These service routines provide job-level fi Ie re­
source management under user control. 

In CP-R, devices may be acquired for a job via explici.t 
OPEN requests, implicit OPENs resulting from READ re­
quests, or explicit STDLB service requests. As for files, 
DCB-device carrespondence can be made via load time 
ASSIGNs, user DCB manipulations, and DEVICE and STDLB 
services. 

Device use is specified at SYSGEN and via a STOPIO ser­
vice call as available for foreground, all callers, no callers 
(in which case user requests are queued by the system), and 
diagnostic (down). The device is further designated at 
SYSGEN as sharable or for exclusive use only. An OPEN 
request on a device designated for exclusive use will result 
in the device being acquired by the job for exclusive use 
if the device hos not already been acquired by a previous 
job. 

Dynamic device assignment may be made via the service 
functions DEVICE and STDLB. 

Memory is considered a resource and is managed for tasles 
in foreground jobs and the background job. Segments con­
taining reentrant code (such as Public Libraries) may be 
considered as resources and shared by foreground and back­
ground tasks. 
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The background job may use all the CP-R services for fi Ie 
and device management. Background may be excluded from 
use of specific devices dedicated to foreground use. The 
background job takes the lowest priority in the system but 
may nat be preempted from use of a device for which it has 
obtained exclusive use. 

A background job may specify DCB-fi Ie and DCB-device 
correspondence via run-time ASSIGN, load-time ASSIGN, 
user manipulation of DCBs, and CP-R services DEVICE and 
STDLB. 

The STDLB system function call allows tasks to acquire or 
release exclusive use of an allocatable device in addition 
to STDLB operational label assignment. The STDLB service 
is provided to acquire, release, or reassign a deviee or file 
and to reassign an operational label. STDLB operates on 
the operational label table in the Job Control Block (JCB) 
of the job containing the requesting task. If specified and' 
if possible, it also reserves the device for the job. 

At job ereation, all jobs get the CP-R job (system permanent 
values) operational label assignments. Tasks in the job may 
use STDLB calls to alter these assignments for their own job 
only. These alterations apply for the duration of the job 
for all tasks in the job or until a task in the job issues an­
other STDLB request. STDLB calls may be used as often as 
required by the job. 

The I STDLB control command applies to background use only 
and is processed by the JCP. 

The STDLB key-in is accepted by the key-in processor and 
processed by the STDLB CAL. A STDLB request generated 
by a key-in or by a task in the CP-R job is recognized by 
the STDLB CAL. \'Aten so recognized, the CAL processor 
chonges the operational label assignment in the CP-R job, 
and changes the operational label assignment in all jobs 
currently using the CP-R default wlues. 

The STDLB CAL processar uses standard OPEN/CLOSE calls 
to set up assignments for files and sharable devices and to 
reserve exclusive devices for STDLB requests. 

CLOSE checks the operational label assignments in a re­
questing job to ensure that a file or device is not released 
prematurely. A STDLB request to release a file'or device 
wi II alter the job entry before requesting a clost!' so that 
CLOSE will not find the file or device and will thus allow 
the resource to be released. 

The use of STDLB does nat preclude use of OPEN/CLOSE 
by tasks, but provides assurance that if STDLB is used to 
acquire a resource for a job, either a STDLB is required 
to release the resource or it will not be released until job 
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twmlnation. If STOLl were not UNCI to ocqulN"o :,.."ce 
for a lob, then OPEN/CLOSE pairs would acquire/rei ... 
the resource as awilable. 

File or device acquisition il accomplilh,ci by specifying the 
operational label and resource name (operational label, nu­
meric zero, disk file name, device name) in the FPT. If 
the enqueue option was not specified, the rMOUrce will be 
acquired exclusively for the job if the resource II -alloca­
tab Ie ", and Ihared by the lob if the resource Is "horab Ie " • 
An error completion code will be returned if it was not 
passible to acquire the resource. If the enqueue option was 

lpecffied and the resource was not available, STOLl will 
retum to the user with the FPT BUSY bit set. In any case, 
the user must CHECK at lOme point to obtain completion 
ltatus and force completion of the STOLB request. The 
ltandard rules for using CHECK apply. If a time was speci­
fied in the FPT, the enqueue will be timed out; otherwise, 
no time-out will be performed and the request will not dis­
appear ""less a specific delete FPT request is made, the job 
terminates, or the resource II acquired. 

Release of a resource (one previously acquired by an STOLB 
coli) occurs when the release option il specified. 
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APPENDIX K. PERIODIC SCHEDULING 
· ,! 

The periodic scheduling feature ;,f CP-R allows the user to 
specify a task which CP-R should initialize at user requested 
intervals. The user may establish such a request via the 
monitor service call or key-in. The request ma'y, be deleted 
using either service call or key-in. 

The periodic scheduler executes as a control task overlay 
and keeps its requests for initialization in the file SCHED 
in the SP area. The SCHED file is automatically alloted 
as an extensible file, when the first request for the periodic 
services is received. The user may override the automatic 
allotment by alloting the file before executing a periodic 
scheduler request. This allows the user to set an upper 
limit on the number af such requests outstanding. The 
SCHED file must be unblocked and have a granule size 
of 256 words. Each granule holds up to 18 periodic sched­
uler requests. 
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The start time specified by the request will be rounded up 
to the next five second start time. Any Interval specifica­
tion will be rounded up to the next five second quantity. 
If the period specified proves to be less than the time re­
quired for task execution, the number of cycles missed will 
be logged when the task is next initialized. 

The entry will be automaticall y deleted for any error received 
on the INlT. Exceptions are if the task already has been 
INITed or if there is not enough table space. Requests with 
zero intervals will, of course, be deleted upon their singular 
INIT. 

A full description of all variations of periodic scheduling 
exists under the SCHED monitor service call Qnd SCHED 
key-in. 



APPENDIX '- ERROR LOGGING 

Error logging is provided as an CP-R option that may be 
invoked by using the ERRORlOG option on the :MONITOR 
card during SYSGEN. 

As error and other log records are produced, temporary 
lpCICe is obtained for each record and the record filled in. 
Pointers to each record are pushed into a stack and a count 
of the records incremented. The ContTol Task Is then tTig­
eared to copy the records out to the ER oplabel. As the 
records are written out, the temporary !pace is returned to 
the common pool and the pointer is pulled from the stack. 
The records are 16 words long and may be written to a 
blocked or unblocked file, a magnetic tape, a card punch, 
or NULL, depending upon the ER oplabel assignment. 

If a log record is lost for any reason (i. e., no more room 
in the stack or no temporary space available), a count of 
lost logs will be incremented. 

The following error messages moy be output by the Control 
Task during error logging: 

IIERROR LOG FILE IS FULL 
I I l,t,J RECOVERABLE ERROR ON ERROR LOG FILE 
IIl,t,JABLE TO OPEN ERROR LOG FilE 

The number of VO accesses, errors, the error rate by de­
vice and the error log counters may be interrogated using 
the ESUM key-in (see Chapter 3). 

Error logging may be turned off or on by the use of the 
following key-in: 

Turning error logging off this way lOveS the majority of the 
execution time overhead associated with errOr logging but 
retains the maintenance of VO statistics displayed by ESUM 
key-in. 

Text entries may be put in the error log by using the 
ERRSEND key-in. 

Date/time key-in causes a series of stQrtup, time stamp and 
configuration entries to be placed in the error log, 

If the error log is maintained on a file, it can be emptied 
and reinitialized with the time-stamp and configuration 
entries by the following key-in: 

ElOG PURGE 

The purge will not take effect if the error log file is being 
used by any process other than errOr logging (such as ELLA, 
the Error Log Listing and Analysis program) at the time of 
the command. 
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APPENDIX M. SYSTEM ALARM PROCmURES 

CP-R has a nU'1lber of software checks that will Indicate 
when an irre<X/verable software or hardware fault has oc­
curred. When such a fault is detected, an immediate and 
controlled system shutdown will be forced and the sequence 
of events listed below will follow: 

1. All Inhibits will be set and all registers saved. 

2. A 118Cond wait will occur, during which a descend­
ing tone will be output on the console speaker to per­
mit current VO to run down. 

3. All VO devices will be HIOed through their primary 
device address. 

4. The l-Khz alarm will be turned on. 

5. An alarm message in the form of "!!ALARM text" will 
be output on OC. 

6. If there is a CK area present inthe system, memorywill 
be saved on the CK area until either the end of mem­
ory or end of area is reached. l024-byte blocks will 
be used and a "CORE SAVED" message will be output 
on OC when end of memory or C K area is reached. 

7. The a larm will be turned OFF. 
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8. One of three final actions will then be done based on 
the content of the s)'Item alarm receiver control word 
ALARMREC. 

a. The system will hang in a one instruction loop 
with all interrupts inhibited if the ALARMREC 
cell is zero. This is the normal default case. 

b. The s)'ltem will reboot from the system disk if the 
ALARMREC cell is negative. This may be set as 
a default by use of the REBOOT option on the 
:MONITOR card during SYSGEN. It may also 
be set by a foreground user using the ALARMREC 
CAL. 

c. The system will branch to a user alarm receiver lo­
cated in real memory. The s)'Item state will be as 
if a system reset hadoccurred and the user's alarm 
receiver will be entered in Master-unmapped mode. 
All interrupts will be disarmed and disabled and 
all inhibits will beset. All VO will have been 
stopped. No CALs should be done in the user 
alarm receiver. 

This option Is selected by a user task setting 
ALARMREC to the address of his alarm receiver 
by use of the ALARMREC CAL. 

The core saved on the CK area may be interrogated by using 
the CKD, CRS, or CRD key-ins when the system is brought 
back up (see Chapter 3). 

Note: The first ROll-OUT operation will overwrite the 
CK area and the core image will be destroyed. 

.. 
• 



APPENDIX N. CP-R SERVICE CAU.S 

Requests for CP-R services are made via CAll instructions 
that cause a Monitor trap, thus allow-in; CP-R to perform 
the requested .... vicet • CAL2, 3, and .. may be UIed sim­
ilarly for user-dependent services. 

CALl instructions may be immediate, as in the form 

CAll,x wlue 

tRefer to the inside front cover of this manual for a list of 
the available CP-R services. 

or contoin an FPT (Function Parameter Table) address, as 
In the form 

CAll, x [*) address[,lndex) 

An FPT contoins one or more words with p2rameters to fur­
ther define the exact CP-R function to be performed. 

CAll calls may be executed out of the registers, via the 
EXU instruction, or cascading EXU instructions. The FPT 
also may reside in the registers, as may any directly or in­
directly referenced p2rameter within the FPT (unless other­
wise specified in the CAL description). 

Appendix N 321 



". 

APPENDIX 0.' ERROR -AND ABNORMAL CODES 

TYPE COMPLETIONS (TYC) 

A Type Completion Code (TyC) is an indicator that shows 
the type of completion for a service coli. The routine that 
processes the service request or on associated routine de­
tects normal or abnormal completion of the service and 
notifies the user by posting the lYC in the lYC field of 
the user's FPT or DCB. The Type Completion Codes are 
listed in Table 0-1. 

ERROR CODES 

An error code is returned to the user via the provided error 
or abnormal return address if normal completion of the re­
quested service is not possible. At entry to the user's 
Error/Abnormal routine, the error code is contained in 
byte 0 of register 10. For I/O requests, the DCB address 
is contained in the address field (low order 17 bits) of reg­
ister 10. For non-I/O requests, the FPT address is contained 
in th~ address field of register 10. Register 8 contains the 
address of the location following the CAL 1 instruction. The 
previous contents of registers 8 and 10 are lost. The Error 
Codes are listed in Table 0-2. 

If an error condition is detected in the servicing of a re­
quest and the user has not provided on error return address 
in the request FPT/DCB, processing wi II terminate and one 
of the following wi" occur: 

1. If the Abort Override bit is set in the FPT, register 8 
and 10 are modified as if on error return address was 

provided and control is returned to the user at the in­
struction following the CAll. 

2. If the Abort Override bit is not set, control wi" be 
turned over to the TRAP handler (0 pseudo trap, TRAP50, 
occurs). The user's trap handler wi II be entered if 
present; otherwise, the user wi II be aborted. 

If on abnormal condition is detected in the servicing of 
a request and on abnormal return address has not been 
provided,· registers 8 and 10 wi" not be altered and the 
CAL processor wi II return to the instruction following 
the CALL In this case the contents of the TYC field 
wi" be unpredi ctable. 

Note that in order to handle on FPT abnormal condition 
the user's FPT must contain on abnormal return address; to 
handle on FPT error condition the user's FPT must contain an 
error return address. Simi lady, if the user wishes to handle 
DCB abnormal conditions, the DCB must contain on abnorma I 
return address; in order to handle DCB error conditions, the 
DCB must contain on error return address. 

Abnormal conditions (DCB or FPT) apply only to I/O service 
requests. 

Table 0-3 illustrates the settings of TYC, BUSY, and Rl0 
for various types of calls and error conditions. 

Table 0-1. Type C~pletion Codes 

Service RIO, byte 0 Settings 
Category TYC (Hex) Description From Table N-2 

All 00 If Busy = 0, immediate error occurred on an I/O request. One of the DCB error 
or abnormal codes. 

If Busy = 1, service is in process. Unchanged 

All 01 Normal completion. Unchanged 

I/O 02 Lost data (user's buffer was shorter than data record read). 07 

I/o 03 Beginning of tape. 10 ... 
VO 04 Foreground I/O request would have required operator 30 

intervention to complete. Instead, the request was 
errored. 

I/O 05 Physical end of tape, area, or file space. lC 

I/O 06 End of data (lEOD). 05 
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Table 0-1. T)'IM Completion Codes (cont.) 

Service R 10, byte 0 Setti ngs 
CJtegory TYC (Hex) Description From Table N-2 

VO 07 End of file (tape mark on tape). 06 

VO 08 Irrecoverable Vo error. 41 

VO 09 Reserved. -
VO OA Write protection violation. 42 

VO OS-OF Reserved. -
VO 10 Une printer loss of position. 4B 

VO 11 Inconsistent status or position detected during J/O. 4C 

VO 12 Request aborted. 40 

J/O 13-18 Reserved. -
VO 19-60 Reserved. -
Non-I/O 61-FF See Table N-2 for meanings. Same as TYC 

Table 0-2. Monitor Error and Abnormal Codes 

Service R10 Hex 
Category Code Description Return Address 

Vo 01 A DCB has been opened with incorrect parameters. DCB Abnormal 

J/O 03 The assigned disk fi Ie does not exist or the assigned device DCB Abnormal 
is down or unavai lable. 

VO 05 kt end-af-data or end-af-file (tapemark) has been FPT Abnorma I 
encountered (lEOD). 

J/O 06 The end of inpvt has been encountered (i. e., a control FPT Abnorma I 
command has been read on the C device). 

VO 07 The buffer speCified is smaller than the data read. FPT Abnorma I 

J/O OA An attempt has been made to close a DCB that is already DCB Abnormal 
closed. 

VO 1C The end-af-tape has been encountered. FPT Abnorma I 

VO 10 The beginning-af-tape has been encountered. FPT Abnorma I .... 

I/O 2E An attempt has been made to open a DCB that is already DCB Abnorma I 
open. 

VO 2F OED DPndd, R key-in in effect. DCB Abnormal 

J/O 3) The request resulted in a condition which the operator can FPT Abnorma I 
correct if the proper message has been output on OC. 
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Tabl. 0"'2. Monitor Error and AIInonnaI Codes (cont.) 

5.Jrvic. 110 Hex 
Category Code Description Return address 
~ 

l'O 40 A request has betm tnIIde to read an output device. DCB Error 

vO 41 An Irrecoverable error has occurred. FPT Error 

lIO 42 A RAD write protection violation has occurred. fPT &ror 

lIO "" A request has been mode to write on an input device. DCB &ror 

vO ~ The DCB contains insufficient information to open a DCB &ror 
closed DCB on a read operation. 

1.0 47 The DCB contains insufficient information 10 open a DCB Error 
closed DCB on a write operation. 

1'0 48 A non-real-time request was made on a busy DCB. DCB &ror 

VO .fA The user buffer address or byte count is invalid • DCB &ror 

1/0 4B Hard copy or format error on BOP Printer. Paper position FPT &ror 
is indeterminate. 

liO 4C Inconsistent status or position detected during VO. FPT Error 

flO 40 The request has been aborted by the system or the user. FPT Error 

I/O 4E An error has occurred from which the cooperative FPT Error 
cannot recover. 

VO 54 More than one attempt has been made to read a control DCB Error 
message from the C device through the same DCB. 

VO 55 The DCB connotbe opened becausetheRFTisfull, theRAD DC8 Error 
ii down, or no buffer could be found forthedirectoryaearch. 

VO 5~ A foreground request was made to the C device. DCB Error 

VO 59 DC8 has changed since being OPENed. DC8 &ror 

VO 5B nlegal job identification for a RAD fi Ie close request. DC8 Error 

VO 60 Input request on a shored device or fi'e. DC8 Error 

All 61 Interrupt Label is undefined. Interrupt Address is outside FPT &ror 
valid range or is not valid for call. 

All 62 Task Name illegal or invalid. FPT Error 

All 63 Job Nome illegal or Invalid. FPT Error 

All 64 End Action UMd is not legol for coller. fPT Error ..... 
All 65 Conflict with lower priority task. fPT Error 

All 66 Space was not available in a table whose size was FPT Error 
set at SYSGEN in TSPACE. 

All 67 The operation timed-out (non-VO time-out). FPT Error 
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Table 0-2. Monitor Error and Abnormal Codes (cont.) 

Service RIO Hex 
( Category Code Description Return Address 

All 68 The r8lf..onsible task terminated without completing a FPT Error 
service requested. 

Atl 69 A service request was deleted by the responsible task or FPT Error 
a third party. 

All 6A The service requested is not valid for the caller because FPT Error 
of his Job/Task Type. 

All 6B Wait not legal for primary task. FPT Error 

All 6C Clock value missing or invalid. FPT Error 

All 60 Signalling task terminated. FPT Error 

All 6E Signalling task aborted. FPT Error 

All 6F The responsible task terminated abnormally without FPT Error 
completing the service. 

All 70 Illegal or invalid RAD area nome. FPT Error 

All 71 The file name is illegal or undefined. FPT Error 

All 72 Space was not available on disk. FPT Error 

All 73 Debug initialization while in DEBUG. FPT Error 

All 74 Oplabel invalid. FPT Error 

All 75 Debug request while terming. FPT Error 

All 76 Resource invalid. FPT Error 

All n Illegal fi Ie format. FPT Error 

All 78 Two tasks attempting to act on one item FPT Error 
simultaneously. 

All 79 Illegal combination of parameters. FPT Error 

Symbionts 7A II legal JOB card format or parameter encountered . FPT Error 
by symbionts. 

SJOB 7B niegal account/user name. FPT Error 

Vo 7C File directory reentrancy (used internally). Not Applicable 

ASSIGN 70 DCB is too small for assignment requested. FPTlrror .. 
All 82 Task already idle on stop request. FPT Error 

All 83 Immediate service request cannot be latisfied. FPT Error 

All 84 Resource never acquired originally on DEQ. FPT Error 

All 86 Identification not valid. FPT Error 
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Table 0-2. Monitor Error and Abnormal Codes (cont ) . .. 

Service R10 Hex . 
Category Code Description Return Address 

All 8A CAL already connected. FPT Error 

All 88 Address parameter not wlid. FPT Error 

All 8e Invalid status flags. FPT Error 

All 80 Data area Invalid. FPT Error 

All 8E List task is not acti ve. FPT Error 

All 90 Pages not in a defined partition. FPT Error 

All 91 Pages not in a preferred partition. FPT Error 

All 92 VPNL/VPNH not in same preferred partition or segment. FPT Error 

All 93 Preferred page allocation conflict. FPT Error 

All 94 -
All 95 Preferred page not assi gned to requestor. FPT Error 

All 96 Inval id segment number. FPT Error 

All 97 VPNL/VPNH error. FPT Error 

All 98 Page allocation conflict. FPT Error 

All 99 On-going Vo in one or more pages. FPT Error 

All 9A Inactive segment is not in "defined" state. FPT Error 

All 98 Operation on inactive segment. FPT Error 

All 9C Unlock on segment that is not locked. FPT Error 

-
All 90 Erase on segment that is not active. FPT Error 

All 9E Lock on segment that is already locked. FPT Error 

All 9F CAL or FPT address reference to inactive segment. FPT Error 

All AO Acti vate to acti ve segment. FPT Error 

All A1 A read error has occurred. FPT Error 

All A2 Segment length equals zero. FPT Error 

All A3 Simplified Memory Management Memory size exceeded. FPT Error .,. 
All A4 Real memory not awilable. FPT Error 

All AF Memory management control error. FPT Error 

All 80 Task being initiated is a PUBLI8. FPT Error 

All B1 Secondary task being initiated is primary, or vice ¥ena. FPT Error 
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Tabl.o-2. Monitor Error and Abnormal Codes (cont.) 

Service 1110 Hex 
Category Code Description Return ,Address 

( 
All B2 Secondory program .xc'teds memory limits. FPT Error 

All B3 Too many segments for secondary task. FPT Error 

All 84 Load module being initioted uses 0 PUBLlB thot nomes 0 FPT Error 
nonpublib lood module. 

All 85 Secondary task uses 0 primary PUBlIB, Or vice verso. FPT Error 

All B6 I/O errO!' when trying to initiote 0 background program. FPT Error 

All B7 Background program initioted into foreground or vice verso. FPT Error 

Tobie 0-3. TYC, BUSY ond RIO, Byte 0 Settings 

Service Storted 
Service Servi ce Started Service Started ond Not-mally, Com-
Type Normally Unable to Start Service Completed Normally pleted Abnormally 

Asynchronous - Busy = 0; TYC = 00 if I/O, TYC = 01; Busy = 0; TYC from TobIe N-I; 
Service = Error Code if non-I/Oj RIO = Entry Value Busy 0; RIO from 
with wait RIO from Table N-2, Table N-2, FPT Error 

I/O: DCB Error or Abnormal or Abnorrno I 
non-I/O: RIO~61 

Asynchronous lYC = 00; Busy = I; Busy = 0; TYC = 00 if I/O, - -
Service RIO = Entry Value = Error Code if non-I/O; RIO 

from loble N-2, 
I/O: DCB Error or Abnormal 
non-I/O: RIO~61 

CHECK of a TYC = 00; Busy = 1; (NOP) lYC = 01; Busy = OJ TYC from Table N-I; 
previous RIO = Entry Value R10 = Entry Value RIO from Table N-2, 
service (Busy exit) FPT Error or Abnorma I 

Immediate - - lYC = 01; Busy = OJ TYC-from Table N-l; 
Service RIO = Entry Value Busy = 0; RIO from 
Request loble N-2, FPT Error 

or ~orrnol 

DELFPlo lYC = 00; Busy = I; (NOP) lYC = 01; Busy = 0; TYC from Table N-Ij 
Service RIO = Entry Volue RIO = Entry Value RIO from TobIe N-2, 

(Busy exit} (successfully de- FPT Error or Abnorma I 
leted or normally (service deleted ab-
completed) normally or completed 

with errors) 
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APPENDIX P. VOLUME .. ITIALlZATIJN 

IfTRODUCTION 

There is a special stand-alone processor called VOLINIT 
tfIot initializes disk packs. Any number af disk packs can 
be initialized in a single run. VOllNIT establishes serial 
numbers and ownerships, writes headers and other system 
information in selected areas of the volumes, and tests 
the surface of the disks and selects alternate tracks to 
be used in place of flawed trocks, if necessary. The 
following information is a lummary of VOUNIT operations 
procedures. For more detailed information refer to Pub­
Iication706226-11ooo. 

LOADING YOUNIT 

To get the Volume Initializer loaded into the system in 
preparation for reading control commands, use the following 
loading procedure: 

1. Form the foffowing deck: 

Initializer Control Command 

.' 

Stand-Alone Loader 

2. Set Sense Switch I and boot in from the card reader. 
Type NO or YES as desired in reply to a request to 
IIICIke any hardware assignment changes. 

3. When the deck is read in, key-in :SYST C, CRA03. 

<t. Reset Sense Switch 1. The program wi II now be loaded 
and executed. 

328 Appendix P 

Nate: If loading VOLlNJT on a Sigma 9 with less than 
128K of memory, the following additional steps must 
be taken: 

• Place an address stop (stop on instruction) at location 
IOCS before performing Step 2, above. 

• When the program stops at location IOCS (prior to 
Step 3), place the machine in instruction hold and 
step once. Then release the instruction hold and 
continue. 

VOUNIT CDtttANDS 

Any number of disk pack devices can be initialized by one 
VOLINIT job. If a processor control command is lengthy 
and must be continued on another card, the continuation 
card must be concluded with a semicolon (;) character. 
The processor command has the form 

DPndd, mmmm [, (option), ••• (option)l 

where 

ndd specifies the address of the device containing 
the volume to be initialized. 

mmmm specifies the madel number af the device. 

The options are 

PUBLIC, In specifies the serial number for the vol-
ume being initialized is public or private. The 
serial number, In, parameter il the one- to 
eight-byte EBCDIC serial number of the volume. 

FORMAT, {~ci~~dr21, ••• } specifies areas of the 

the device to be formatted. Formatt~ consists 
of the writing of sector headers and test pattems 
to verify the recording capability of a given area 
of a volume. If the FORMAT option is omitted, 
the entire device wiff be formatted by default. If 
the option (FORMAT, NONE) is specified, for­
matting will not be performed. Otherwise, only 
those tracks specified in the range(s) adr) - adr2 
will be formatted. Each parameter 'cdr' specifies 
a cylinder/track address, with a group of tracks 



I 

( 

( 

tpec;ified by giving the adchues of the first 
and last trades separated by a hyphen. 'Thus, 
for uamp Ie, the Ip4tClfication (FORMAT, 0/0, 
100/0-202/t9) will cause the first track and 
the 100-202 cylinders of a disk pack voh.rne 
10 be formatted. 

An acceptable malntenanc:e procedure is to format 
new disk packs and any volume being initialized 
that has not been formatted in the preceding two 
months. 

FLAW,adrt [-adri},... specifies oreas on .... e de-
vice .... at will be unconditionally flawed (see 
"Flawing", below). The parameter adr} [-adr2] 
specifies a single cylinder/track address as in 
FORMAT. Those tracks that are found to be bad 
while formatting are automatically flawed; con­
sequently, the FLAW option is necessary only for 
deleting tracks that are marginal or troublesome. 

1M VOLINIT error lummary should be maintained 
for each volume to keep a record of bad tracks. 

NO TEST specifies that IUrface testing will be in-
hibited. Areas specified by FORMAT are auto­
matically surface tested unless NO TEST is speci­
fied. A surface test conaists of writing preselected 
patterns on the device. 

If a processor command contains only the device name, 
DPndd and model number, wi .... no options are specified, 
the VOLIN IT processor logs .... e contents of the volume 
(serial number; date; public/privote indicator; home od­
dress, if public; account number, if private; and the num­
ber of available cylinders, if private) and does not write 
on the volume. If options have been specified, the pre­
vious contents of the volume are invalid. 

It is important to note that .... e operator.!!!!!!! make certain 
that the correct disk packs ore mounted On the correct spin­
dles before .... e VOLINIT commands ore processed • 

• • 
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.OEX 

~ For each entry in this index, the number of the most signific:Jnt page is listed first. Iny pages thereafter are listed 
in numericol sequence. 

72," pack copy, 270 
7251/52 disk orea definition, 270 
7254 cortridge 

A 

copies, 272 
Initialization, 270 
IIIOUnting, 271 
NnIOva I, 271 

A align lpecified columns, 209 
A assign command, 129 
abnarmal 

address, 54 
codes, 322 
conditions, 54 

ABORT function coli, 96 
access protection, 5, 110 
account inventory file, 4,228 
accounting log, 22 
ACTIVATE function coli, 115 
ALARM call, 106 
alarm messoges (SYSGEN and SYSL06.D), 262-264 
ALARM receiver call, 106 
ALL map, 154 
ALL option, 26 1 
ALlOBT command (JCP), 19 
ALLOBT command (SYSGEN), 2S6 
allocating SP area, 262 
ALLOT command (RADEDlT), 170 
ALLOT function coli, 60 
ANSCII control-character 

translation table, 236,237 
7-bit communication codes, 231 

AP examples, 184 
ARM function call, 96,79 
assembly language, 152 
ASSIGN 

control command, 13,44, 149 
function call, 66 
service function, 44 

asynchranaus operation contral, 121 
asynchronous services, 315 
ATTEND command, 15 
ATTENTION key, 31 

B 
B branch command, 131 
backgraund, 1 

devices, 21 
lob organization, 7 

processing, 12 
program area, 3 
programs, 75 
temp area, 4,11,,",247 
temp area storage requirement, 270 
temp files, 19 

BATCH command, 19,226 
batch processing, 3 
BDSECTOR command, 178 
binary object modules, 145 
blank COMMON, 165 

contral command, 14C6,165 
name, 166 

BOOT26, 238 
8P command, 199 
BREAK, 224 

function, 198 
lignal handling, 305 

buffer pool, 307 

c 
C control segments command, 129 
C copy current line, 209 
CAL handling, 78 
CAL-parameter graups, 274-288 
CAll instruction, 44,54 
CALRTN function coli, 99 
CANCEL command, 227 
card punch messcges/key-ins, 42 
card reader melsages/key-ins, 42 
CA TAlOG command, 176 
CC control command, 17 
CHAN command, 252 
channel designation codes, 8 
character sets, 229 
check completion, 121 
check correspondence of DCB assignments, 66 
CHECK function call, 121,44,71 
checkpoint area, 4 
CL change string-search column limits, 207 
CLEAR command (patching), 296 
CLEAR command (RADEDlT), 173 
CLOSE function coli, 55 
cluster designation codes, 8 
CM insert commentary, 205 
COC command (SYSGEN), 2S7 
C OC .. pport package, 2f1l 
combined key-ins, 40 
COMMENT command, 259 
common allocation, 165 
COMMON control command, 146 
CONNECT function call, 96,79 
connecting primary tasks, 79 
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como Ie interrupt, 290 
CONTINUE command, 228 
control codes, 229 
control commands, 12 
Control X, 223 
Control Y, 224 
cooperatives, 291 
COpy command, 171 
CORRES function call, 66 
CP-R 

control task, 5,31 
disk file management, 271 
function calls, 321 
functions, 3 
interrupting, 224 
lowest-cost, minimum configuration, 266 
memory management, 107 
messages, 26,105 
processes, 1 
procedures system, 273 
responses, 26 
structure, 238 
system memory, 107,108 
temp stack, 77 
terms, 1 

CTINT command, 258 

o 
o delete string, 207 
o dump command, 130 
DAL command, 22 
data control block (DCB), 2,44,49,151 

assignment, 50 
creation, 49 
format, 50 

DeBTAB, 151 
OCT, 44 
DE delete current record, 209 
DE delete records, 202 
DEACTIVATE function call, 116 
DEBUG, 126 

command, 227 
command syntox, 128 
commands, 128 
error messages, 132 
function call, 126 
functions, 127 
input, 127 
output, 127 
ftlpshot, 131 
trap control, 128 

DEFREF file, 152 
DELETE command, 173 
DELETE function call, 62 
DELFPT function call, 122 
DEQ function call, 93 
device access, 45 
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DEVICE command, 253 
chvice 

control, 41 
control messages, 31 
control table (OCT), 248 
designation codes, 8 
preemption, 48 

DEVICE/file mode function calls, 65 
direct access, 45 
direct I/O execution (IOEX), 48 
o ISAB LE function ca II, 99,79 
DISARM function call, 96,79 
DISCONNECT function call, 96,79 
disconnecting primary tasks, 79,314 
disk access methods, 45 
disk allocation, 246,247 
disk areas, 3,246 

codes, 9 
default sizes, 247 
definition, 270 
protection, 170 

disk data protect ion, 43 
device model numben and parameten, 255 
file account option, 44 
fi Ie identifien, 10 
pack fi les, 4S 
pack messages!lcey-ins, 42 
restoration messages, 179,182 
yor~me initialization, 328 
write protection, 6 

DISPLAY format, 40 
DPCOPY command, 172 
DSECT allocation example, 147 
DT key-in, 31 
DUMP command, 176 

E 
E execution control command, 130 
E overwrite and extend blanks, 208 
EBCDIC ~bit computer codes, 230 
EBCDIC file, 152 
echoing characten, 222 
EDIT, 197,7,220 

command, 199 
command structure, 198 
command summary, 213 
commands, 198 
Input/output conventions, 197 '" 
messages, 211 .. 

ENABLE function coli, 99,79 
END command (EDm, 199 
END command (patching), 296 
END command (RADEDm, 179 
end-action, 79 
end-action processing, 304 
ENQ function call, 92 
entering multiline records, 223 
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entry address, 152 
Eoo command, 20 
ERASE function coli, 116 
erasing characters, 223 
eraling current Input line, 223 
error 

address, 54 
codes, 322 
conditions, 54 
detecting, 224 
logging, 319 
reporting, 224 
response, 198 

ERRSEND function call, 105 
event management, 314 
EXCLUDE command, 146 
EXDA function call, 95 
executing background programs, 75 
EXIT command, 227 
EXIT function call, 95 
exit lower case interpret made, 224 
extensible files, 46 
external definitions, 151 
EXTM command, 228 
EXTM function coli, fI7 

F 
f follow string, 208 
FAST option, 261 
FD find and delete records, 204 
file (also see disks) 

blocked, 45 
closi'll, S5 
commands, 199 
compressed, 45 
ldentifien, 197 
opening, 54 
organization, 45 
permanent, 44 
temporary, 44 
unblocked, 45 

FIN command U:P), 20 
FIN command (SYSGEN), 259 
foreground, 1 

blocking buffen, 107 
lob examples, 193 
Job organization, 7 
fllailbox, 107 
preferred memary, S, 107 
private memory, 5, 107 
program, 17 
program area, 3 

FORTRAN interfoce, 165 
fORTRAN lob examples, 187 
fS find and type sequence number, 204 
FT find and type record and sequence nurrW, 204 
function parameter table (FPT), 2,44,273 

GDSECTOR command, 179 
GETASN function coli, 67 
GETPAGE function call, 116 
GETTIME function coli, 104 
GO command, 200,228 
GO file, 4,23 
GO, OV, X1-X9 defau't lius, 248 

H 
half duplex paper tape reading mode, 225 
hardware configurotion guidelines, 266 
hardware interrupt requirements, 266 
hardware options, 272 

I insert command, 129 
Vo 

cancelling, 223 
cleanup, 46 
device type codes, 8 
end action, 47 
interrupt, 290 
Interrupt routines, 304 
key-in format, 41 
medium name, 11 
operotion, 44 
queue table (100), 248 
queueing, 46 
request, 44 
specifications, 8 
start, 46 
system, 44 
system colis, 54 
translation tables, 307 

immediate services, 314 
IN insert new records, 20 1 
I~line FPT fonn, 273 
INCLUDE contral command, 145 
INIT command, 18,227 
INIT function coli, 84 
Input 

control commands, 20 
convenion, 308 
Interrupt processing, 304 
options, 294 
parameten, 249 
special action table, 307 
aymbiont area, 4 
translation table, 308 

INT function coli, fI7 
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interpret upper case as lower case, 223 
interrupt 

contro I, 79 
inhibits, 290 
label table (lNTLB), 249 
switch, 31 

interrupt-structure IUmmary, 268 
INTLB command, 258 
intrarecord editing commands, 205 
100X access area, 4 
lOEX colis, 69 
10EX function status returns, 70 
IS insert new records, 202 

J 
JCP loader, 15,293 
JCP messages, 24 
JOB, 1,7,80,81 

accounting, 4 
command, 13,227 
concept, 313 
control processor, 12 
function call, 63 
management, 313 
resource management, 316 

JTRAP function call, 94 
JU jump, 210 

K:BACKBG, 115 
K:BCKEND, 23, 115 
K:BPEND, 23,115 
K:CCBUF, 23 
K:PAGE, 23 
keyboard-printer edited I/o, 49 
KJOB function call, 80 

L 
LCOMMON command, 147 
llook command, 131 
L shift left, 208 
labeled COMMON, 166 
LIB control command, 145 
libraries, 152 

constructing, 153 
file sizes, 169 
maintaining, 153 
protection, 153 
public, 4, 150, 153 

LIMIT control command, 17 
Une editor (see EDro 
line printer messoges!key-ins, ~ 
linking a program, 138 

memary management aspects, 110-115 
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linking CP-R system processors, 265 
LIST command, 16 
lMAP command, 175 
LMHDR command, 150 
LOAD command, 15 
load module, 1 
load module Inventory (LM!), 248 
load-time assigns, 165 
loader-generated items, 151 
loading 

background programs, 75 
foreground secondary tasks, 74 
primary foreground programs, 75 
programs, 74 
system processors, 262 
user programs, 262 
VOLIN IT, 328 

LOCK function call, 118 
Iogicol device, 10,49 

M 
M modify command, 129 
magnetic tape 

files, 21 
meS5Oges!key- i ns, 43 

main program name and entry, 166 
main storage (memory) requirements, 268 
MAP command, 174 
mapped secondary task, 113,119 
master directory, 248 
MASTER function call, 102 
master mode, 77 
MD move and de lete records, 203 
MDEF command, 256 
MEDIA commanc:l, 226 

control specification, 136 
conventions, 137 
key-ins, 136,39 
messages, 137 
processing, 134 
service coli, 134 

memory 
allocotion, 238 
layout after SYSGEN, 238 
layout after SYSLOAD, 246 
layout of a program, 167 
management system colis, 115 
organization, 108 
partition, 107 
protection, 5, 110 
requirements for CP-R, 268,269 

MESSAGE command, 15,226 
MK move and keep records, 203 
MOO command, 2S7 
MODIFY control command, 148 
MODIFY function call, 100 
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MODIFY patch area, 295 
MODIR Rle, 152 
MODULE file, 152 
MONITOR command, 250 
manitor .nor and abnormal cades, 323 
multiline records, 198 
MUST command, 228,220 

,. 
N contilWJe if no, 206 
N name command, 130 
NO make no change, 210 
null device, 10 

o 
o overwrite, 208 
OFF command, 226 
on-line 

sessions, 222 
user processors, 220 

OPEN system call, 54,55 
operating system, 1 
operational label table (OPLBS), 249 
operational labels, 11,49 
operator communications, 26 
operator key- in, 31,32 
output 

conversion (EBCDIC - USASCII), 311 
interrupt processing, 304 
message formats, 31 
symbiont area, 4 

OV Rle, 4 
overlay 

example, 144 
Inventory (OVl), 248 
load modules, 138 
loader, 6,138 
loader control commands, 140 
loader diagnostics, 157 
loader examples, 191 
loading, 290 
restrictions, 139 
segment operations, 77 
segments, ]51, 166 
structure, 7,139 

overlays, 5 
OVLOAD table, 151 

p 
P patch command, 130 
P precede string, 207 
pack initialization, 270 
paper tape input, 22S 

patch 
command formats, 295 
CP-R manitor, 295 
quide, 294 
limulation routine, 295 
system overlay or JCP I 295 
system tables, 295 

PAUSE command, 16 
PC function call, fJl 

periodic scheduling, 318 
peripheral equipment requirements, Zl2 
peripheral equipment alpported, 254,255 
PFIL command, 21 
PFIL function coli, 59 
physico I device names, 9 
PMD command, 20 
POLL function coil, 90 
POST function coli, 91 
power on/off, 272 
PREC command, 21 
PREC function call, 59 
PREFMODE function call, 119 
primary programs, 17,75 
primary task contral block, 75 
primary task memary allocation, 109 
PRINT function call, 64 
PROC command, 2SO 
processor 

availability, 268 
contro I commands, 22 
Interface with CP-R, 23 

program, 1 
control block (PCB), 2,76,151 
deck, 184 
file, 150 
map, 154, 155 

prompt characters, 222 
PUBLIB control command, 149 
PUNCH command, 259 

a 
Q quit command, 131 
queueing primary foreground programs, 74 
QUIT commond, 228 

R 
R rema.,. command, 131 
R shift right, 208 
RAD file tab Ie (RFl), 44,55,248 
RADEDIT, 6,168 

calling, 170 
commands, 170 
.nor messages, 179 

READ function call, SS,S6 
real memory allocation, 107 
real-time performance data, 290 

.. 
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real-time pocessing, 2 
RECALARM function call, 106 
record editing commands, 201 
reentrant subroutine, 2 
register blocks, 272 
registen 8 and 10 (error return), 54,327 
releasing 

primary foreground programs, 75 
public library, 153 

RELPAGE function call, 117 
remavable disk packs and cartridges, 270 
RES control command, 146 
RESERVE command (SYSGEN), 251 
reserved pages, 109 
reserving I/O devices, 48 
resource management, 316 
response to interrupts, 290 
RESTORE command, 178 
restricting input to upper ease, 223 
RET command, 200 
return functions, 78 
retyping the current line, 223 
REWIND 

command, 21 
function call, 58 
manual command, 22 

IF reverse blank preservation mode, 211 
RFT (see RAD file table) 
RLS function call, 84 
R N renumber record, 204 
roll-in, 2, 119 
roll-out, 2,119,120 
ROOT control command, 142 
root segments, 150 
ROV command, 17 
RUN command (JCP), 18 
RUN command (TEL), 227 
RUN function call, 83,315 
run-time assigns, 165 

s 
S command, 131 
S substitute string, 207 
SAVE command (EDIT), 199 
SAVE command (RADEDIT), 178 
SCHED function call, 85 
scheduling programs, 74 
SE set intrarecord mode, 205 
IeCOndary 

storage devices, 269,255 
storage rwquirements, 269,270 
storage uti lization, 3 
task, 107, 113, 119 
task dispatch time, 290 
task memory, 5,109 
task structures, 113 

SEG control command, 143 
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SEGLOAD function call, 102,315 
segment 

access protection, 113 
activity, 111 
states, 111,112 

SEQ command, 199 
sequence numben, 197 
sequential access, 45 
SETNAME cammand, 227 
SETNAME function call, 82 
setting the tab relative mode, 223 
SFll command, 21 
sharing 

DCBs, 46 
disk fj les, 47 
I/O devices, 47 
segments, 112 

SIGNAL function call, 88 
simplified memory management (SMM), 115 
simulating 

tab characten, 223 
tab stops, 223 

SITE command, 259 
SJ OB command, 18 
SJOB function call, 81 
skipping bad seeton, 168 
SLAVE function call, 102 
slave mode, 77 
SMAP command, 174 
software cheeks, 320 
software segmentation, 110 
special code properties, 229 
SQUEEZE command, 173 
SS set and step, 205 
ST set, step, and type record, 205 
standard symbols and codes, 229 
START command, 228 
START function call, 99 
STARTIO function call, 72 
STA TUS function call, 100 
STDLB command (JCP), 17 
STDLB command (SYSGEN), 258 
STDLB command (TEL), 226 
STDLB function call, 71 
STIMER function call, 104 
STOP command, 228 
STOP function call, 100 
STOPIO function call, 72 
IUbject fj Ie format, 197 
symbiont fi Ie 

allot, 63 
delete, 63 

symbiont key-ins, 38 
symbionts, 5,291 
iymbal-code correspondences, 232-235 
synchronous services, 314 
SYSGEN, 238 
SYSGEN control commands, 250 
SYSGEN map example, 239-245 
SYSGENLOAD, 238 
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SYSLD c:onwnand, 259 
SYSLOAD, 238,260 
system 

T 

alarm procedures, 320 
conho' commands, 13 
CP-R, 273 
CP-R errors, 274 
CP-R p-ocedure references, 273 
DCBs, SO 
Nnction cal/, 80 
generation, 238 
initialization, 294 
job inventory (SJ I), 249 
library fi les, 169 
memory, 5 
messages, 31 
operational labels, 9 
patching, 294,296 
processors, 23 
program area, 3 
task inventory (STI), 249 
virtual memory, 109 

TABS command, 226 
task, 1 

control block (TCB), 2,75 
management, 314 
scheduling and operation, 74 
status format, 41 
virtual memory, 109 

TC type compressed, 202 
TEL commands, 226 
Teletype services (summary), 225 
Teletype terminal keyboard, 221 
temp stacks, 2, 151 
TERM function call, 95 
terminal executive language (TEL), 220,225 
terminal job entry (TJE), 220 

account maintenance, 228 
escape characters, 225 
key- ins, 37 
system, 2 

terminal operations, 220 
terminating foreground secondary tasks, 74 
terminating lines, 223 
TEST function call, 124 
TEXIT function call, 95 
TIME function call, 103 
trace command formats, 295 
TRAP function coli, 94 
trap hand ler messages, 26 
trap handling, 78 
TRIGGER function call, 99 
triggering of interrupts, 79 
TRTN function call, 95 
TRTY function cal/, 95 
TRUNCATE command, 174 

TRUNCATE function call, 62 
TS type record, without sequence number, 203,~ 10 
TY type record, with l8(,uence number, 202,210 
type completion codes (TYC), 322-327 
TYPE function cal/, 64 
Type I ntquest, 44,~,56 
Type II requests, 44,56 
typing ahead, 223 
typing commands, 224 
typing error correction, 31 
typing lines, 222 

u 
unit designation codes, 8 
UNLOAD 

command, 22 
function call, 58 

UNLOCK function call, 118 
user 

areas, 3 
library fi les, 169 
temp stack, 77 

utility cantrol commands, 21 

v 
vertical format control (VFC), 52 
virtual memory allocation, 109 
VOLINIT commands, 328 
wlume initialization, 328 

w 
W command, 131 
WAIT function call, 103 
WAITALL function coli, 123 
WAITANY function call, 124 
WE OF command, 22 
WEOF function, 58 
WRITE function cal/, 56 
write-key, 5 
write-lock, 5 

x 
XDMP command, 177 

.. 
Xerax standard compressed larvuoge, 289 

y 
Y continue if yes, 2Q6 
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