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INTRODUCTION

Objective: To acquaint the student with the basic objectives
of the course and to condition hig thinking toward
programming lines. The latter will be accomplished
through a review of the stancard flow charting
symbols and the introduction of new symbols used
in the course. Simple loops will be presented for
charting by the students.

A. COURSE OBJECTIVES

1. Exposure to techniques useful in the analysis of a program,.
a. Techniques used in class to analyze the internal
structure of the program will offer useful sugges-
tions as:
(1) Use of charts to keep a progressing
record of ACC, MQ, SR, IR, SI, etc.
content
(2) Use of programmer's remarks
Placing notes on listings to recall
changes of data in cells, etc,

(4) Use of flow charting

2. An extended opportunity to read program listings
both with the aid of the instructor in class and
individually during outside study.

3. Gain a detailed understanding of the 910CS package
program,
a. Definition
(1) The 910CS package consists of a series of
subroutines that, when employed in a
customer program, offer a simplified
method of attaining maximum utilization
of all major components of the 709/7090
system.,
b. Basic concepts of Input/Output Control Systems
c. Overall functions of 9I0CS followed by those
of the individual routines.

d. Programming of a sample job using this package.
Theory associated with 210QCS.

f. Investigation of the program through the use of
its listinps aud associated flow charts,
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B. FLOW-CHARTING

1. Basic Symbols

A Connector - Connoct between
one section of a flow chart and
another,

b. <> Decision - Result of some operation

Program Step

Halt

e. Console Operation

|

f. J Document

g. Input/Output Operation

\

2. New Symbols

a. Subroutine Symbol
(1) Furpose
(a) Represent an entive subroutine with
one block
(L) Makes {low-charling a common sub-

routine each time it i{s used unnecessary
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(2)

(3)

(c)

Common subroutine flow-charted

once can be referred to as
required vy this symbol.

An example of its use in main program

follows

()

Symbolic name of subroutine

Page number that subroutine

SRR
FORM

ANSWER
QR
25 A

flow chart is assigned in
flow chart package

IFind Squar

Root

SN

|
v

Store
resultant
Bquare roo

An example of the subroutine flow-chart
to tie in data illustrated in subroutine

block follows
(a)
SQRT

SQUARE
ROOT

CrTonNnmMIIrT
DU ANV L

-~

W
SPECIAL
INITIALLZ A-
TION

4

<

PREPARE TQ
FIND SQUARE
ROOT
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Student Practice

a. Students are to use the above symbols to
flow-chart simple problems.
(1) Suggested FProblems

(a) A+ BxCz=D Find A + B,
print sum using subroutine "PRNT",
then multiply sum by C, print
result D using subroutine "PRNT",
and astop. Assume "PRNT' {s
written and located on page 115,
Use cntry point Q.

(b) Read a record from Tape Al and
one from Bl. Subroutine "COMP"
should be used to compare record
numbers. This subroutine has 3
returns to the main program
(Al = Bl, Al<Bl, Al1=>Bl). If
Al = Bl stop at 000. If Al<<B1
stop at 001, If A1 =Bl stop at 002,

05.03.09



II.

BASIC CONCEPTS OF INPUT/OUTPUT CONTROL SYSTEMS

Objective: To familiarize the student with the basic concepts
of this type of programming package. Its advantages
and basic principles of operation will be stressed.

A. BASIC SERIAL JOB

1. Definition of ""Serial"
a. All functions in the program are performed
in a sequential fashion. Each major component

of the computer system operates individually.

2. Following sample job is to be considered in class.
a. Hypothetical I .ve..tory Control Job

3. Develop flow chart as a group to perform tne job
serially,

4, Calculate and record the amount of time it would

take to process an "update' situation. Assume
that Model 2 tape drives are to be used in low
density (10.8 Ms/ record access time - 67.2 us/
character). In respect to tape time, computation
time cau be iguored.

B. TIMESAVING DEVICES

1. Hardware Improvements
a. Engineering improveme:ts are not to be
considered in this course. Simultaneous
I/O0 and compute, channel trap, etc. are

some examples.

2. Programming Improvements
a. Blocking
(1) Defined
(a) Many logical records within one

physical tape record
(2) Advantage
(a) Tape access time now occurs
once per block rather thaa once
per record
(3) Blocking Factor
(a) Number of logical records within
one physical record

05.03.10
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b,

(4) Proof of Advautage

(a)

Buffering

Assume a theoretical blocking
factor of 50 for all input and output
files. Refer to "Inventory Job"
and note that 50 items could now be
processed in the time {t took one to
be performed serially. Additional
computing time is necessary but
relatively small.

(1) "Buffer'

(a)

Interinediate storage area where
input/output data is held till
operation on it is required.

(2) Swing Buffering

1 A
\aj

(b)

(c)

Defined - Two buifer areas used.
One being filled while content of
other is being used.

Advaitage - This, together with

blocking, is an aid toward approach-

ing our ideal situation of having all
major units of the computer (CPU,

1/0) operating continuously and

simultaneously

Depending on the relationship

between compute and I/0 time, it

is still possible to become 1/0

bound (CPU waitirng for data).

(1) Adding additional buffers to
be filied in advance could
relieve this situatiou.
However, core capacity must
be cousidered.

(3) Pool Buffering

(a)

Defined - Useful when multiple

files of varying activity are employed
in a program. A buffer pool consists
of a preset number of buffers, Any
unused buffer i{s available to one of a
preset number of files "attached" or
assigned to the pool. Any of the

files may use more than oue buffer

if necessary. The balace of the
number of buffers withia the pool
assigned to each of the corresponding
files is deterinined by the relationship
of file activity, If the CPU demand



(b)

(c)

(d)

for data transfer to or from

a particular file is high, many
buffers will be "{n use' by that
file. The other files sharing the
pool will employ as many of the
remaining buffers as their activity
demands. 910CS automatically
mounitors and adjusts this balance
as required.

Advantage - A maximum avail -
ability of buffers to a file when its
activity is high with a minimum of
storage allocation.

Pool buffering is the basis of the
910CS package.

Note the complicated pregramming
necessary to maintain this type of
operation. Through the use of
910CS, this operation becomes
available to the customer at any
time in a program through a simple
calling sequence composed of a
TSX followed by a series of control
words. In addition, 10CS offers
automatic redundancy recovery and
end of file routines, together with a
simplified method of operating on
1/0 data.

05.03.12



II1. FUNCTIONS OF MINIMUM 9I0CS ROUTINES

Objectives: To point out the various functions of the
individual 3I0CS routines

A GENERAL

1. Method of calling routines - {TSX XX)
2. Definition of '""Calling Sequences'
a. TSX to subroutine and associated control
words that follow
b. State parameters

B. DEFINE

1. Pool Makeup Ref.
a. 2 pool control words per pool
b. 2 buffer control words per buffer

c. Formula to find pool size. M (N + 2)+2 =
NUMBER OF CELLS
M = number of buffers in pool
N = number of cells in each

Note: Do not go into countent of control words
at this time.

2. "Define' function
a. Form pool
3. Consider ''Define'' calling sequence Ref.

C. ATTACH

1. "File"
a. Data associated with some I/O device
b. Types of files
(1) Input (I) - Each type I {ile requires
one buffer from pool. One physical
record is read in per buffer.
(2) Output
(a) Partial Output File (P) - Each
type P file requires at least one
buffer at all titnes. Buffer can
be filled by individual logical
records. Whe:n full, it will be
written as physical record.



(b) Total Output File (T) - All
type T files attached to a
particular pool require one
buffer at all times, Entire
physical record must be placed
in buffer then written immediately,

c. File grouping
(1) Immediate
(a)  Regular Input/Output file
(2)  Reserve (Discuss briefly)

(a) Special purpose files

(b) Files specified in groups

(c) Must specify number of buffers
to be reserved per group

(3) Internal (Discuss briefly)

(a) Files contained entirely within
core. No I/O unit associated
with them.

Note: From this point, emphasis will

be placed on Immediate files.

2. Functions of Attach
a. Fie all files using a specific pool to the pool.
b. In the case of Immediate files, "Open' or in
other worde, initiate I/O operations for that
file.

(1) Rewind
(2)  Set Density
(3) For input files read in first physical

record,
3. "Attach" calling sequence
a. File List Ref.

(1) List of files to be attached to the
same pool
b. Consider its calling sequence Ref.

4. Internal and Reserve files must be attached and
then opened separately thru use of the Open routine,

D. READ
l. Function
a. Transmit words {rom buffers to working
storage,
Locuate words within buffers.
c. Fill additional buffers as required,

05.03.14



2. Calling sequence

a. Consider PZE words bat do not dwell on
EOB at this point.
b. Note the functios of the command list.
The individual commands will be covered
later.
WRITE
1. Function
a. Transmit words from working storage to
buffers.
b. Locate empty cells within buffers.
c. Write out buffers as required.
2. Calling sequence

a. Consider PZE word but do not dwell on
EOB at this point.

b. Note that a comunand list is also used
as part of this calling sequence.

COMMANDS
1. Function
a. Control the transfer of words between
buffers and working storage.
b. Locate specific worde within buffers,
2. Format
a. Type of Control

(1) C - Count Control
(2) R - Buffer Control
(3) S - Special Count Control
b. Function to be performed at completion of
commmand,
(1) P - Proceed
(2) T - Terminate

(3) D - Terminate and Truncate

c. N - Non-transmitting - will be covered in
detail later.

d. * - Indirect Addrescing

e. A - Address

f. m - word count

05.03.15
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Transmitting commands - Transmit data between
buffers and workiry storape.

p.o o

Count Control - IOCP, 10CT, 10CD

Buffer Control - TORP, JORT

Special Count Contral - IOSP, 10ST

Transfer and Continue Command

Iast - TCH

(1) Note that the exit from the IOCS
roatine {« to the location after the
first TCH command in the list.

Non-transmitting commands

a.

Functions
(1) Locating - Means of processing
information in buffera,

(a) Determining the location in a
read buffer of the first word
in a group,

(b) Finding buffer space in which
to place information to be
written,

(2)  Slkipping

(a) Omisaion of information "read"
as input

(b) Informing 10CS of the actual
length of an output record
already placed in the buffer via
conventional programming.

(3) Skipping or locating determined by
condition of EOB switch in calling
sequence.

(a) EOB equals zero - signifies skipping
(b)  EOB is not equal to zero - signifies

locating
Conditions

(1) No sinple commmand can locate words in

more than one buffer.

(2) If reading and the EOB switch is not
equal to zero, words located are
considered used when the file is next

referenced by any IOCS routine. There,

fore, all information located will be
retained until then.

(3) If reading and the EOB switch is equal to
zero skipping has been indicated; there-

fore, it is not necessary to retain the
information as above,

05.03.16
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(4)

Note:

(5)

In writiny the same conditions hold
true as for 1, 2, and 3 above except
space is located rather than data,
2, 3, and 4 above would apply to
non-n type commands only if an
n-type command had been encountered
earlier in the same command list,
and acted on the sanie buffer. Otherwise,
the condition of the EOB switch has no effect.
Information or space located by a
single IOCS command must be in
sequcntial cells; therefore, the
execution of a count command interrupted
by the end of buffer condition is dis-
continued, and EOB iteelf is used as the
exit of transfer address. An end of
buffer condition is encountered when all
the cells in the buffer are full and the
command word count has not been
satisfied,

C. N Type Commands

(n
(2)
(3)

G. CL.OSt.

I,

Function

Count control - IOCPN, 10CIN, IOCON Ref.
Buffer Control - IORPN, IORI'N Ref.
Special Count Control - IOSPN, IOSTN Ref,

a, Ferminate activity on file

Calling scquence Ref,
a, General layout
b. Types of closing

(1)
(2)
(3)
(4)

PZE - Rewind-unload, EOF written
if output

PTW - Rewind, EOF written {f
output

MZIF¥ - No rewind, EOF written if
output

MON - No rewind, no FOF written

c. Closing more than 1 file

(1)

Uses file list
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Iv. USING 910CS IN A PROGRAM

Cbjective: Setting up the theorctical inventory job discussed
carlier will familiarize the student with the use
of 91CCS both in the coding and operational aspects
of a job.
A PHYSICAL ASPECTS
I, System Tape
a, Contains 1CCS routines
! b. Normally mounts on Al
2, Object Program

a, As Card Input
(1) Deck l.ayout Ref,
(a) Control Cards - Furnish job
and file information
(b) loader
(c) Binary Program
b, Can also be tape input if desired. Layout on
tape same asg above.

B. OPERATIONAL ASPECTS

1.

Prepariny System Tape
a. Items furnished by Applied Programming
(1) Binary System Tape Writer Deck
(2) Two file tape
(a) File 1 - Symbolic version of
IOCS, suitable for tape to
card conversion,
(b) File 2 - Assembly listing.

b. Writing system tape
(1) Ready Tape Writer
(2) Tape drive number placed in address
of keys

(3) I.oad Cards

Running the Object Program

d. Set up
(1) System tape ready on Al
{2) Input and Qutput Files mounted
(3) Control cards and object program deck

ready in card rcader
(4) Sense Switch | down signifies card input
(5) Depress Load Tape
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b, Visual Sequence of Operation
(1) Portion of System Tape Loaded
(2) Control Cards Read In
(3) List of files to be mounted is printed
(4) Prosram Stop - Operator Action Pause
(5) Mount tapes if not mounted already
(6) Press start
(7) Remainder of System Tape loaded
(IOCS routines)
(8) System tape rewound
(9) Object proyram loaded
(10) Object proyram executed TSXing to
[OCS routines in memory when required

C. PREPARING THE OBJEGT PROGRAM DECK

i. A brief consideration of Fiie Control Blocks is
necessary at this time.
a, Block of 12 cells per file
b. Function is to keep track of file conditions.
c. Blocks for each file must be grouped together
in sequential locations. This area is referred
to as the File Block,

2. Control Card Preparation
a, Types of Control Cards
(1) Job Card
(a) Function - supply details of job
(b) Must be first card of deck - 1
per deck
{c) Layout - Consider fields of card

(2) File Card
(a) Function - supply details of a
particular file for file control
block
(b) One per file, Cards for each
file grouped toygether following
"Job'' card
(c) Layout - Consider fields of card
(3) Date Card
(a) Function - supply job date
(b) One per deck - follows '""File' cards
(c) l.ayout - Consider fields of card
Note: As control card fields are considered
unfamiliar terms will be encountered.
Do not dwell in these arcas at this time;
they will be covered as the course
Prouresscs,
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3.

Object Deck Preparation
a. I'he program must be now written and
asscmbled,

WRITING 'HE PROGRAM

Review the "Inventory Job' flow chart to bring
back to mind job objectives and flow.

Go through proyram listing dwelling on the
function of each step., Y mphasis need not be
placed on CPPU operations (number conversions,
comparisons, etc.).

05.03. 20
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V. DETAILED INVESTIGATION OF THE 910CS PROGRAM

Objective: To offer to the student a detailed understanding
of the programming used to allow the 9J0CS

package perforim the objectives covered.

The program listings and associated flow charts
will be discussed both from a functional and
coding viewpoint. Advanced theory of the internal
workings of the program will be presented where

necessary,

A. SYSTEM TAPE LAYOUT

1. Single file consisting of 6 records

a.

Iirst three read in on first select of
system tape
(1) Record 1 - Self-loading 10CS loader
(a) Loads itself and rest of system
tape as required
(2) Record 2 - 1/ O Executor
(a) Section of program which
contains the routines and
control arcas (called Unit
Control Blocks) that have
dircct comnmunication with the
1/0 devices
(3) Record 3 - Preprocessor
(a) Routines which read in the Control
Cards, interpret the information
they supply and place data in the
various control areas for futurc use.
Any number of last thrce read in on second
and final sclect of system tape. T'hey are
selected as requested in Job card.
(1) Record 4 - Minimum 10CS
(a) Routines that initiate the execution
of all 1OCS subroutines discussed
so far in course.
(2) Record 5 - Basic 10CS
(a) Vv ill be read-in in addition to
record 4 if an advanced operational
[OCS is desired.
(b) Contains additional routines to be
discussed later.,
Join, Copy, Stash, Rew, Wef, Bsr,
Bsf, Ckpt
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B.

(3) Record 6 - Label 10CS

(a)  Will be read-in in addition to
records 4 & 5 {f a full IOCS
package i3 desired,

(b} Supplies acditional routines
to handle labeling operations
of input/output files

Note: The larger the system used the
more core area consumed.

SYSTEM TAPE WRITER

l.

Consider theory of operation of Writer,

This is necessary for understanding loader

operation,

a. When writing a system tape whenever a
program break, other than that for a transfer
caru, is encountered in load addresses, a
command (IOCP) is formed to load the
previous sequence of instructions from
the tape. This command is then inserted
physically into the cell before that sequence.

b. When a transfer carc is encountered an
IORT is formed and placed in the cell
located physically before the last sequence,
A record is then written comprising all
cata read in since the initial start or last
transfer card.

c. These commands will be used to load the
program from tape.

d, A transfer card followed by a blank card
will signal the end of the writing process,
An end of file mark is written and tape
rewound. A read check follows.

I0CS LOADER

Go through the loader listing step by step.

PREPROCESSOR

1‘

Consideration of the Unit Control Block is necessary

at this time.

a. Block of 3 cells each, 1 per I/O device on
system.

05.03. 22
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b Contained in I xecutor section

c. Function is to keep track of operation of
its associated 1/0 device. (lape position,
errors encountercd, etc.).

d. Divorces the physical 1/O device address
from losical addresses used when writing
the prosram. Reference to a logical unit
will eventually cause program reference
to a UCW which will then supply a physical
1/ G address,

2, Using appropriate flow-charts [0
throu ;h this portion of the program,

| O BUFFFRING ROUTINLES

1. Advanced JOCS theory of internal opecration
a. Chaining
(1) Neccessary to keep track of location

of buffers in pool since each can be

in different stages of use (filling,

full, empty, etc.) by any of a number

of files.

(2) Major chains Ref,

(a) t’ool Chain--Circular type--
used to keep track of buffers
available for use in pool,

(b) Request Chain-- First-last type--
used to keep track of priority of
buffers stacked to be filled by
a particular 1/O device in the
case of input or written in the
case of an output file.

(c)  Sync Chain--First-last type--
used to keep track of priority of
full buffers stacked waiting to be
emptied for an input file, Sync
chain not used for output file.

(3) Other chains Ref.

(a) Regen Chain--First-last type--
used to keep track of buffers
being used by internal files.

(b) ilold Chain--used to keep track
of buffers in hold status (referenced
by "N' type command)

{c) Output File Chain--rather novel
in that it keeps track of output files
attached to a specific pool.

05.03,23



b. Advance of buffers through various chains Ref,
(1) Input file
(a) lLocation of empty buffer found
in Pool Chain
(b) Location of buffer placed in
Request Chain to be filled
{c) When full, location of buffer
transferred to Sync Chain
to wait until used
(d) When its data is required,
location of buffer is placed in
Use status
(e) When its data is used, location
of buffer placed back in Pool
Chain
(2) Out put file
(a) Location of empty buffer found
in ool Chain
(b) Location of buffer transferred
to Use siatus where it remains
till full
(c) Location of buffer then transferred
to Request Chain to be written out
on output device
(d) l.ocation of buffer then transferred
to Pool Chain to be used again
c. Various control blocks
(1) Cover in detail the content of the three
major control blocks used
(a) pool control words
(b) file control block
{c) unit control block
Define routine
a, Using appropriate flow-charts, listings
and work shects go through this subroutine. Ref.,
b. Cover the use of the communication region

transfer vector.

Attach

a. Using appropriate flow-charts, listings,
and work sheets go throuush this subroutine.

(1) Consider function of each subroutine
on overall flow chart first,
(2) Use listines and individual flow charts

to cover cach small routine in detail,
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4.

5.

p% J

(3)

Do not go into the details of the
trapping sequence at this time.

Note: Adhere to conditions set forth on
overall flow chart,
Read
a, Using appropriate flow-charts, listings,

and work sheets ;0 through this subroutine.,

(1)
(2)

(3)

—
PN
~

Note:

Write

Consider function of each subroutine
on overall flow chart first,
Use listings and individual flow charts
to cover each small routine in detail.
Usiny read trapping overall flow chart
consider function of each subroutine
in sequence,
Usc listings and individual flow charts
to cover cach small routine in the
trapping scquence,
Adhere to conditions set forth on
overall flow charts,

a, Usin; appropriate flow-charts, listings,
and work sheets :o through this subroutine.

(1)
(2)
(3)

(4)

Consider function of each subroutine
on overall flow chart first,

Use listinus and individual flow charts
to cover each small routine in detail,
rach subroutine
in sequence,

Use listings and individual flow charts
to cover each small routine in the
trapping scquence.

Note: Adhere to conditions set forth on overall
flow charts,

Close
a, Using appropriate flow-charts, listings,
and work sheets go through this subroutine,
(1) Consider function of each subroutine
on ovcrall flow chart first.
(2) Use listin;:s and individual flow charts

to cover each small routine in detail.

Note: Adhere to conditions set forth on overall
flow chart.
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VI.

BASIC 10CS ROUTINES

Cbjectives: To familinrize the student with the function of each
of the additional routines of the Basic Bystem,
A, JOIN
1. Function
a, Connect two pools to form one of increased
capacity
2. Restrictions
a, Buffers of each pool must be of same size.
b, Pool £ may no lon jer be referred to in
any other calling sequence.
Folil
3. Calling Sequence Ref. 50,06.17
B. cory
1. Function
a, ransfer data from an input to an output
file without word transmiasion.
2. Restrictions
a, Both files must be attached to the same
pool.
b. All words in the same buffer with and
preceding the last word located are
included in the output.
c. All words in the same buffer subsequent
to, the last word located are not included
in the output; furthermore, they will behave
as skipped when File 1 reading is resumed.
d. If more than two buffers are involved, an
intermediate buffer is included in the output
only i{f at least one word within it has been
located by a non-transmitting command.
Foil
3. Calling Sequence Ref. 50.06.22
C. STASH
l. Function
a, Transfer information between an internal

file and some other file.
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2,

RE W

Restrictions

a. Both {iles mast be attached 10 the same
peol
b, 4 permissable types
(h Type 1 - IMile I is an internal output;
File 2 is a regular cutput,
(2) Type 2 - File 1 is a regular input;
Iile 2 is an internal output,
(3) Fype 3 - File 1 is an internal input;
File 2 is a regular output,
(4) Type 4 - File 1 is an internal input;

File 2 is an internal output,

Calling sequence

a. Consider NTS exit
Function
a. Write an end of file mark

Calling sequence

Function
a, Rewind the file

Calling Sequence

Function
a, Backspace | record

Calling Sequence

Function
a. Backspace specified number of files

Calling Sequence

05.03. 27
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VIi. ADDITIONAL FEATURI &
Chjectives: 1o acquauint the student with additional functions,
of 910CCs.
A, LABELING
i, Provides a tape labeling system which can be

employed if the use of labeled files is desired.

B. CHECKPOINT AND RESTART

I. Provide reference points to which a program
+

1%
may return for restart,
2. Provides a means to perform an operator
initiated restart,
C. PRINTING MESSAGES ON-LINE
1. Provides a simplified mcthod of printing messages

on line through use of the MWR routine and its
associated calling sequence.

05,03, 28



ASSIGNMENT # ¢

INTRODUCTION

Objective: To review the basic objectives of the course and reinforce the use
of the flow chart symbols presentea during the lecture.

A. Review the material presented by reading Part I of Lecture Summaries
of the Stucy Guide.

B. Study Questions

1.

List three techniques that can be used in the analyvsis of a
Prograi,

Name three acvantages offered to the programmers by the use
of 9I0CS.

d.

b.

C.

Why was the subroutine symbol acopted?

In the following illustration cetermine the purpose of each of the
indicated areas.

a———— XXXX

b———p bex X ¢———c

XXX e d
Flow chart the following problem: q= axt b
cx + a

Nne N2 20N
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\ssignment # 1

-2
Priut the result wsing subroutine "©RINT' located on
page 15 ol the flow chart packape. Entrance to the sub.
routine is at point [). ¥
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ABSIGNMENT #1

a. Keep account of the changing conditions of all major registers
ana cells,

b. Keeping notes on listings.

c. Examining programmers' remarks.

d. Use of flow charts,

a. Improved efficiency by minimizing the time utilized by C. P U,

waiting to receive or process 1/0 data.

b. Simplified handling of I/0O data.
c. Automatic redundancy recovery routines.
d. Built-in labeling, checkpoint, restart and message writer routines.

To provide a means of referring to a closed subroutine without the
necessity of flow-charting it each time its use is encountered in a main
program. Using this method it is only necessary to flow-chart the
subroutine once.

a. Symbolic name of subroutine

b. Page number

c. Entry point

d. Function

50, 03, 31



Housekeeping

Save Result

[

50.03.32

N 2

Multiply
Aby X

e

Add B

Position
Result

h AN
Divide

ax + b
| ax+ o
cx +d

\

( Halt !

e — e e

/



HASSICNMENT #2

BASIC CONCEPTS OF INPUT/OUTPUT CONTROL SYSTEMS

Objective: To review and reinforce the lecture on Dasic Concepts of Input/
Qutput Control Systeins.

A. Review the material presented by reading Part II of Lecture Sumimaries
of the Study Guide.

B. Study Questions

1.

Name two programming improvements that can be used to improve
I/0 efficiency

r
~roe

d.

b.

What is a buffer?

List two types of buffering.

a.

b.

What is a cisadvantage of assigning a fixed number of buffers to each
file of a job which involves varying file activity?

How does pool buffering overcome this ?

50,.03. 33



STUDY QUISTION ANSWERS

ASSIGNMENT #2

a. Blocking
b. Buffering

Intermecdiate storage arca where input or output data is held until
operated on.

a. Swing
b. Pool

At one time file A might require the use of one buffer while at others
it might require a maximum of six. Assuming file B's demands are
iuentical to that of file A but 180° out of phase, a fixed buffer system
would require the use of a minimum of 12 buffers to guarantee
maximum efficiency in respect to time. Core storage areca would be
sacrificed.

Assuming the use of pool buffering rather than fixed in answer 4
above, a maximum of 7 buffers shared by both files need be alotted.
When file A's activityis low it would use one buflfer from the pool
while file B would have six at its cisposal; thereby, being able to
satisfy its greatest demand. We have therefore achieved maximum
timing efficiency with a minimum of storage allocation.

50.03,24



ASSIGNMENT #3

FUNCTIONS OF MINIMUM 9I0CCS ROUTINES
Objective: To assign reading material which will review and reinforce the
lecture on Functions of Minimum 9I0CS Routines,

A, Review the material presented by reading Part IIl of Lecture Summaries
of the Study Guide.

B. Read and study pages

[€2]
O
O
o
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Ut



ASSIGNMENT 4

USING 9IOCS IN A PROGRAM
bjective: To assign reading material which will review and reinforce the
lecture on Using 9I0CS In a Progran.

A, Review the material presented by reading Part IV of Lecture Summaries
of the Study Guice.,

B. Read and study pages through of the 910CS Reference Manual.

C. Go through the sample program listing written in class and justify in
your own mind the purpose of each step,

20,030 36



ASSIGNMENT #5

DETAILED INVESTIGATION OF THE 9I0CS PROGRAM
Objective: To offer suggestions toward reviewing and reinforcing the lecture
on Detailed Investigation of the 9I0CS Program.

A, Review the material presented by reauing Part V of Lecture Summaries
of the Study Guide.

B. Using appropriate flow charts, listings, and work sheets review the
areas of the program as they are presented in class.

C. Study Questions
1. a. How many records are present on the 9IOCS system tape ?
b. Name them.

2. What is the purpose of the Unit Control Blocks?

3. What is the purpose of the File Control Blocks?

4., List the sequence of progression through the various chains for
an input file (Non-n type commanus executed)

w)
~1

Hu. L.



Assignment #5 -2-

5. List the sequence of progression through the various chains
for an output file (non-n type commands executed)

50,03, 38
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STUDY QUIZSTION ANSWERS

ASSIGNMENT #5

a. Six
b. Loader, Executor, Preprocessor, Minimum, Basic,
Label

Keep account of the conditions associated with a particular
unit.

Keep account of the conditions associated with a particular
file,

Pool, request, sync, use, pool

Pool, Use, Request, Pool.

50.03. 39



ASSICNMIENT #6

BASIC I0CS ROUTINES

Objective: To review the basic IOCS routines and offer a means of gaining
experience in the writing of a program using 9I10CS,

A, Review the material presented by reading Part VI of Lecture
Summaries of the Study Guide.

.t’J

Write a program using 9ICGCS routines, including Message
Writer, to produce a demonstration printout. A sample
printout and job specifications follow.

50.03.40
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ASSIGNMENT #7

ADDITIONAL FEATURES

Objective: To offer suggestions toward reviewing and reinforcing the lecture
on Aauditional Features.

A, Review the material presented by reading part VII of Lecture Summaries
of the Stuay Guide.,

B. Reaa the following sections of the 910CS Reference Manual.



LABORATORY PROJECT #1

RUNNING A PROGRAM USING 910CS

Objective: To furnish the student with an operator's view of the running of
a program utilizing 9I0CS for Input/Qutput control.

A, Procedure

1.

Run program written in class, observing flow and printouts,
etc.

Misplace control cards and ohzerve di
Display or dump pool control words, file control blocks and

unit control blocks. Cbserve their formation at various points
in the program,



LABORATORY PROJECT #2

DIAGNOSING 9I0CS PROGRAM FAILURES

Objective: To offer to the student the opportunity lo gain experience using
the 910CS program as a diagnostic on the 709u system.

A. Procedure

The lab instructor will place a bug patch card inthe 9I0CS System
Tape Writer deck. Write a system lape and then using it execute

the sample job. With the aid of the flow charts and listings inves-
tigate the resultant failure and determine the location of the program

step causing the problem.



I.

SAMPLE PROGRAM

A,

Attached is an example program using 9I0CS. For purposes of
illustration a hypothetical inventory control job is considered. Two
input tapes are invoived in the operation.  The first is an "Old Master"
the second a "Transaction''. The format of these and the two output
tapes is given in the attached as Tape Layout. The outputs consist

of a "New Master'" and an ""Order" file. The overall objective of the
operaton follows:

1. Compare Old Master and Transaction item numbers.

a. If Old Master item number is greater than Transaction
item number this is an insertion. Form New Master
item group from Transaction.

b. If Old Master item number is smaller than Transaction
item number, no change is to be made to this Old Master
item group. Transfer Old Master item group to New
Master, '

L{ Old Master item nnmber Cqualg Tra'ﬂsactiﬁ—j :lte._x_

o]
“

number, update quantity on hand. This operation consists
of the addition of Transaction items received to Old Master
quantity on hand. The quantity in the Transaction items sold
field is then subtracted from the sum to form the new quantity
on hanu. Transfer the Old Master item grow with new
quantity on hand inserted to the New Master. Handling of
the Order file remains. The calculated quantity on hand is
compared to the Old Master ordering point. If it is equal to
or less than that specified in ordering point an Order

item group is formed and transferred to the Order tape.

A logic diagram ana assembly listing of the program is
attached,



~ S INVENTORT"’"‘"“C?ONTROL
oLp TRANS- i
\ MASTET ACTION START
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MACHINE :
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PROGRAM ! ?
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‘NEW ORDER | PR —
MASTER READ )
... Trans _)
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N
Read Master }
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3

' COMPAEE ITEM |
NUMBERS
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New Master

e e B

( Read Trausaction)
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- \
7 ™~
RESULT S —MLT
e
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\\\r‘// /'Write Master on \,
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ey
i
]
Update
Quantity
e P
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Write "new ‘
master"

!
Compare "on hand'

to "ordering point"
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e

( Write "order" )




TAPE LAYOUT

OLD MASTER § NEW MASTER

peEmancrs ey

7

¥

7

Va

//

Record 1 Record 2
jsof (yﬁ GROQUPS/RECORD/ /7 / /I |77 7 7 T ~ T
“ 350 o WORDS) -, / / ARV y S ﬁ/ ;S ) A
Iter. Group 1 Item Group 2
&d. 1.2 3 4 5 6 7 Word 1 = No Word § = Price
} Word 2 = Name  Word 6 = Order Pt.
| Word 3 = Color Word 7 = Juant. on hand,
Word 4 = Weight
TRANSACTION
Record
] 2 3 4 5 6 7 8 o 10
) ke [ VOV T T AT T -
. / /record | yad v A / / ’ oA ‘/// / Va ') < (/,j M
Word 1 = Ne Word S = Price
{ 3 Word 2 = Name Word 6 = Order Pt.
| Word 3 = Color Word 7 = ltems Received
Item Group 1 Item Creup 2 Word 4 - Weigh  Word 8 = Sold
ORDER
Record
2 3 4 5 5 7 8 9 10 i 12 13 14
YRR RN NN AR
il / g% // /4

1 Item Group/Reccrd (6 words)

g
\

?

1

2 3 4 5 6

Word 1 = No
Werd 2 = Name
Word 3 = Color

Word 4 = WeigNt
Word S = Price
Word 6 = Order Pt.

NOTE: All tapes BCD
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II. CARD LAYOUT TO ILLUSTRATE SYSTEM TAPE WRITER OPERATION

BLA NK
TRA __ BVOO I0CP 5,1
TCH 4 TCOX 2
NOP TCOX 2
1,6 CK sum

CARD - IOCBOLIG

BLA NK
TGQH 4
6,,l Ck. Sum
CARD - IOCB0120
INSTRUY TIONS
AXT 4,2 SXA BRECT, 4
77634, , 26 Ck. Suin

CARD - 10CB0130

(Ist 3 cacls of loader)
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VI. TRAP SUPERVISOR WRITEUP

Unit Control Block

Each | 'O device which is part of the standord configuration is represented in
IOEX by a 3-werd Unit Control Block (UCB). The format of this block is as

| e o D777
Tl = waY,

Nl O FILE CounT RECORD COUNT

Word 1 A - Unit availability flag:
0 - unit has been made available for use.

I = unit is not available. (The test for this condition is made in the
ACTIV routine and in the non-data select routine, NDSEL).

M -qUnit attachment flag (A = 1)
Restart repositioning control flag (A = 0)

Unit attachment flag —

O - unit is connected to this channel and can be made available.
1 = unit is not attached to the channel.

Restart repositioning control flag:

0 - unit will be repositioned when restarting .
1 ~ unit will not be repositioned when restarting.

T = Unit type (for tapes only):

0 - Model Il 729
1 = Model |V 729

Unit address - address of the 1/0 unit (if the unit is o tape, the
address is the BCD mode oddress, e.g., 1201).
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EOT - Enc-cf-tope flog:
0 - no end-of~tape has occurred on this unlt.
1 - an enc-of-tcpe hos occur-ed while writing on this unlt,

DO - Tepe density ot the load point:
0 - iow density.

1 - high density.

D1 - Density ot the current tope position:
0 - low density.
1 - high density.

Word 2 OP - Select Type:
0 - read.
1 - write.
RS = Permcnent redundancy messoge control:
0 - If a permanent read redundancy occurs, a message is printed.
1 - if a permanent read redundoncy occurs, error messoge I3 by-pasied.
SEL - Loccticn of the data seiect routine
Word 3 N ~ Nolse record flog (reading only):
0 - no noise recoras have been detected while reading.
1 - one or more noise records have been detected while reading.
File count = Number of file morks written on or read from this tape.
Record count - Number of records which have been written on or read from
the current flle.
Notes:
a. The EQT flag and noise record flog are turnad off only when the tape Is

returned to the rewound poslition.

The record count Is complemented when bockipacing from an end-of-flile.

A backspace which repositions In front of o file mark glves a record count
(18-35) of 777777 for example. When writing occurs from such o position,
the two low=order tag bits are cleared, to prevent o spurlous Increass In the
flie count.
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Data Transmission and Priorities

The initiaticn of dato transmission operations for o unit, and the maintenance of
any request queue for the unit, is the responsibility of the user of JOEX. These

functions must be provided in o subroutine, SEL, which is entered twice for each
data tronsmission operation which results in a trop. The calling sequence is:

TSX  SEL,4

Return 1
Return 2
Return 3

For either entry:

C(IR1) = - (channel index: 0=A, 1 =8, etc.)
A21_35 = oddress of the UCB

Trapping is disabied before entry to SEL.

A. Select Entry.

If the sign of the accumulator is plus on entry to SEL, the routine must initiate
o dota select operation which will cause o trop. Return 1 is alwoys used with
SEL*. The sign of Word 2 of the UCB must be set according to the operation
(+ for RDS, - for WRS).

If the operation is RDS, redundancy checking can be suppressed by
5TZ  RCTX,]
B. Posting Entry.
If the sign of the accumulator is negative on entry to SEL, a trop has occurred
as the result of the previous select for the unit. The following information is
furnished:
l. Sense indicators:
S - Noise record flag

1 - the record was not on apparent noise record.
0 - the record waos an apparent noise record.
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| - End-cf-file (1ecd) or end-of-tape (write).
0 - no end-of-file or end-of-tape.
1 - end-of-file or end-of-tape.
2 - Permanent redundancy (read only)
0 - no permanent redundancy .
1 - permanent redundancy.
Note: Bit S is on in all cases except when a noise record is detected.

2. Cell COMM - results of a store charinel for the operation.

3 URRX, 1 table - redundancy counts:

PZE N1,,N2
N1 - number of recovery entries to SEL*.
N2 - 0 - no permanent redundancy (while reading) or no erase areas written.
1 - permanent redundancy ( reodn g) or one or more erase areas
(writing) . If o permanent redundancy, N1 =0.

The normal return from SEL™ is Return 1. The exit conditions ore
desaibed fully in connection with redundancy recovery.

Note: If EOT is detected while writing, the EOT bit is set on in the
UCB, and the EQT indication is given on each subsea—u-enf
entry to SEL” for the unit until the tape is rewound.

The tcbles RCTX, 1 and URRX, 1 can be indirectly addressed by means of the
communication cells RCTXI and URRXI, respectively.

When on end-of-file indicaticn s given to SEL™, the tcpe position has already
been adjusted. The communication cell LTPOS contoins the tape position prior
to this odjustment. A redundoncy indication cannot occur together with an
end-of-file indication.

Desigr of SEL Routines

1. SEL must not destroy the contents of [R1. IR2 and the sense indicators need not
be scved by SEL.

Z. UCB Word 2 should never be cleared by SEL” - a posting entry should always
be provided. SEL™ shou'c clear VWerd 2 if there are no more requests for the unit.

50,03, 70



3.  SEL must not modify the unit address in UCB Word i.

Use ot the UCB

Word 2 of the UCB being non-zero indicates that the unit has something to do. This
cell must be set and reset by the user of |OEX.

Nomally, any direct reference to o UCB at other than trap (SEL) time should be
trap-protected by the sequence.

ENB L0y

ENB* TRAPX

Bit nositione 21-35 of LICR
2P PRSI IONS Lo OF ~

to the user of JQEX.

Activating a channel and/or assigning priority.

A channel which is dormant can be activated, or a unit can be given top priority
on a channel, by use of the routine ACTIV. The colling sequence is:

TSX ACTIV, 4
P AT
Return

Where A, T is the location of a cell which contains
orP UCB, X,Y

UCB is the location of the Unit Control Block {OP, X and Y are ignored by OEX).

P=PZE: activates a dormant channel. The specified unit is given priority
on the dormant channel. If the channel is active, the entry has
no effect.

P=MLZE: the specified unit is given top priority on the channel, whether

cctive or do-mant. |f the cherne!l is dormant, it is activated. |f
ACTIV is ertered at non-trap time, there is a hold until o trop
occurs on the channel. MNote: at non-trap time, if o priority entry

I's

is mace for o dormant chanrel, this channel is held until the

completion of the operction which activates the channel.
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A tronsfer to ACTIV+] skips validity testing for the unit (ovailebility bit).

Priority determination

The selection of the unit on o chonnel to be activoted is made as follows:

1. The chonnel priority cell is examined. If the cell is not zero, its address
is interpreted as the location of the UCB for the unit to be activated next.
The second word of this UCB is tested:

a. non-zero: do SEL* for the unit.

b. z2ro: do (2)

2. If the priority cell is zero, the channel is scanned for o waiting unit. If
one is found, the location of its UCB is placed in the priority cell, and
SEL™ is entered for the unit. If no unit is waiting the channel is allowed
to go dormant.

Once activity begins on some unit of a given channel, that unit continues to retain

its priority until all of its waiting operations have been completed, unless a priority
entry is made to ACTIV for some other unit on the channel.

Non-Data Selects

Non-Data selects are executed by the sequence

TSX NDATA, 4
PZE A, T, NDS
Where A, T is the location of a cell of the form
or UGB, X,Y
UCB is the location of the Unit Control Block for the unit (OP,X and Y are ignored).
NDS = 0 NOP -
] SDNL
2 SDNH
3 REW
4 RUN
5 BSR
6
7

BSF
WEF



Comments:

1. The user must insure that non-dota selects are properly synchronized with
any caota selects for the unit. At non-trop time, this normally means that
the unit must be free --~ i.e., the 2nd word of the UCB must be zero.

2. Non-dota selects other than WEF are simply stacked into the channel without
checking to see whether the channel is free or not.

3. Non-doto selects for cord equipment ore ignored.
4. Transfer to NDATA+] skips validity testing of the unit.

5. Bockspace record across the previous file mark complements the record count
in bits 16-35.

6. WEF couses the channel to be freed, after which the following sequence is
executed:

WEFX
TCOX *
TRCX
ETTX

Recovery is attempted if a redundancy occurs while writing an end~of-file
mark: the tape is backspaced, and the file mark is rewritten and checked,
as often os necessery. After each group of 25 recovery attempts, a message
is printed. If the EOT condition is detected following the writing of any
redundant file mark except the first, an error halt is made. |f the EOT
‘condition is detected after o non-redundant end-of-file, a return to 2,4 is
made . The rormol return for WEF is 3, 4.

Redundancy Recovery

Writing

The redundancy trepping mode is used for write operations. "Disable redundancy
checking" control is not availcble. [f the first attempt to write a record produces
a redundoncy trep, the following procedure is used:

a. The tope is beckspaced one record.
b. An erase arec is written. If this opnration produces o redundancy check, an
operator note is printed.



c. Therecord is rewritten (i.e., SEL™ is entered) and checked for redundancy .

d. Steps a - ¢ are repeated until the record is either written correctly, or until
the EOT condition is sensed. After each group of 25 erase areas, on
operator message is written.

Note: 1OEX stops when the EOT condition occurs during redundancy recovery.
However, there is always at least one erase - rewrite sequence attempted
ond if the rewrite is successful, the stop does not occur.

If, following the successful writing of a record, |OEX determines that the apparent
record length was less than 3 words, an entry i« made to SEL™ with the noise record
condition indicated Two exits are available for this condition:

Return 1 the record is accepted.
Return 2 the record is occepted, and on operator note is printed,
indicating that o thort record hos been written .

The record count is increased before entry to SEL™, it is not increased before
rewrite entries to SELY.

On each rewrite entry to SEL* during redundancy recovery, URRX, 1 has the
following configuration:

PZE N,,]

where N is the number of consecutive erose areas which have been written. Following
a successful redundoncy remvery, at the entry to SEL™, URRX, | has the same
configuration. N in this cose is the total number of erase areas written on this
recovery.

Reading

The redundancy trapping mode is not used during read operations.
If o redundoncy occurs os the result of o reading operation, the following steps are taken:
1. RCTX, 1 is tested. If redundoncy recovery is suppressed, SEL™ is entered with

ro redundancy indicction. URRX, 1 is not odjusted for this redundanoy. The

record count is updated.

2. If the record wos on apparent noise record, SEL™ is entered with the noise
record indicotion (the record count hos been increosed by 1, but URRX, 1 has



not been adjusted). The action talen by IOEX after return from SEL™
depends upon the return:

Return 1 - {CEX ossumes that the record hos been accepted despite the
regundancy . No me:sages are printed.

Return 2 - The redundant record is considered noise, and is discarded.
An operator message is printed, and the noise record bit is
set on in the UCB. The record count is reduced by 1, URRX, 1
i« cleared, ond SEL* is re-entered to read the following
record.

Return 3 - the normal redundancy recovery procedure is entered (step 3 below).

For normal redundancy recovery, the following steps take place:

a. If the redundancy count is URRX, 1 is 1, a tape cleaner action is
token, provided the following conditions are satisfied:
N The noise record bit is off.
2) There are at least two prior records in the current file.

The tape cleaner oction consists of backspacing over the redundant
record and the two prior records, giving two dummy reads, and then
entering SELY to re-read the redundant record. If either of the two
conditions stated above is not fulfilled, the tape cleaner action is
not carried out, and o single bockspace over the redundant record is
made .

b. VWhen SEL* is entered to re-read the redundant record, the record count
has not been increased, and URRX, 1 indicotes the total number of
previous attempts to read the record.

c. If the redundancy count in URRX, 1 is 10, o permanent read redundancy is
assumed. The record count is increased, an operator message is
printed, PZE 0,, 1 is stored in URRX, | and SEL™ is entered with the

permanent redundoncy indication.
Note: printing of the permanent redundancy message can be suppressed

by setting the corresponding control bit on in UCW Word 2. The
redundancy indication is still given, but URRX, 1 is not modified.
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Apporent Nolse Records.

After each successfully completed write operation, ond ofter a redundant read

operotion, a test is made for on apparent short (noise) record. This test Is made
as follows:

1. The decrement of the Store Chonnel word is reduced by 1 to obtaln the
location of the last |O command erecuted.

2. The oddress of this |O command is subtrocted from the address of the Store
Channel word to obtaln on apparent word count. If this word count Is less
than 3, 1OEX gives the noise record indication to SEL™.

Obviously, there are sequences of |O commands which wlll produce this nolse
record condifion, evenwhen the irue record length is greater than Z words.

Note: no test is made for use of the indirect oddressing feature of 1O commands;
if this feature is used, a short record will normally not be detected.



Freeing o Channel

It is sometimes necessary to perform some | O operation immediately, interrupting
the no'mal sequence of operations on o channel. This can be done with the
subroutine FRCHX . The calling sequence for this routine is

TSX  FRCHX, 4
PZE  UCB,,TRP

Where UCB is the location of o Unit Control Block on the channe! to be freed
(normally the unit to be used) and TRP is the location of the exit point from the
routine which transfers to FRCHX.

Rules:
1. All trapping should be disabled before using FRCHX by giving

ENB L(0)

2. The subroutine exit point specified in the FRCHX calling sequence must
be of the general form

TRA  *

with the address preset on entry to the rou

3. On exit from FRCHX, all trapping remains disabled. The desired 1/0 operation

must be carried out without using data channel trapping.

4. The user is responsible for testing and turning off any indicators (e .g., EOT,
redundancy) which may be turned on by the operation.

5 FRCHX may be entered either at non-trap or at trap time. If at non-trap time,
tropping is encbled at the subioutine exit point. [f a! trap time, trapping is endbled

at the exit from |OEX corresponding to the uncompleted trap .

6. i FRCHX is entered when the re‘ere~ced channel s tropped, or dormant, or
olrecdy freed, the subroutine takes no action.
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7. If the operation following FRCHX chonges a tope position, the corresponding
odjustment should be made to UCB Word 3.

Reset ond Load Chonnel Table

The SEL* routine can make use of the |OEX table of Reset and Load Channel instructions .
This should be done indirectly through the communication cell RCHXI:

RCHXI PZE RCHX, |
The form of *he table itself is:

RCHX RCHA **
RCHB #+

On-Line Messages

Messages can be printed on-line, using the subroutine MWR. The calling sequence for
this routine is

TSX  MWR, 4
PZE N

p L1,T1, M1+512%SPR]

P 12,72, M24512%SPR2

P LN, TN, MN+512*SPRN

Where N = number of following entries in the calling sequence. P,L,T,M: M words
(six characters each) beginning in location L, T cre converted to hollerith and placed
in the line image for printing. |f P = PZE, the image is taken to be complete and

the line is printed. If P = MZE, this line is considered incomplete, ond the L,T,M
of the next calling sequence entry are used to continue building the image, beginning
with the next print position to the right.
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SPR: if P = PZE, the sente exit SFR is activaoted ofter the line is printed. (A SPR
appeoring in a word with P = MZE is icnored). To cctivote an exit before
printing the fuist line, on entry should be made in the calling sequence of the form

PZE ** ,512*SPR
This will print a blonk line, followed by activation of the hub SPR.
MWR can be uced either at trap time or at non-trap time. Printing is immediate;

thaot is, FRCHX is used, and the printing operation has been storted before the
return from MWR.



VII. MAP OF KEY CELLS IN I0CS-2 Channels 10 Tapes each

Location (octal) Name Content & Use

0-11 Not used

12 0 XXXXX 0 XXXXX Ch. A, Trap

13 TTR 313

14 I XXXXX 0 XXXXX Ch. B. Trap

15 TTR 311

16 2 XXXXX 0 XXXXX Ch.C. Trap

17 TTR 311

20 3 ARKXXX 0 XXXXX Ch. D. Trap

21 TTR 311

22 4 XXXXX 0 XXXXX Ch. E. Trap

23 TTR 311

24 5 XXXXX 0§ XXXXX Ch. F, Trap

25 TTR 311

26 6 XXXXX 0 XXXXX Ch.G. Trap

27 TTR 311

30 7 XXXXX 0 XXXXX Ch.H. Trap

31 TTR 311

32-43 Not used

14 10CS TTRIJOBEND

45 STOPD HTR 45 IOCS Stop

46 PAUSED HPR 77777 10CS Pause

160 TRAPX 21-35 = L(ENDB Cell)

161 TRAP 0 00XXX 0 00377 Normal FEnable Cell
(redundancy bits on if
ch. is writing)

162 COMM Result of last store channel

204-206 UkkAll Unit Control Words Ch. A. Card Reader

207-211 UEAL2 Unit Control Words Ch. A, Punch

212-214 UKEAL3 Unit Control Words CH. A. Printer

215-217 UkAL Unit Control Words Ch. A, Tape 1201

220-222 UIEA2 Unit Control Words Ch, A. Tape 1202

223-225 UEA3 Unit Control Words Ch. A, Tape 1203

226-230 UEA4 Unit Control Words Ch. A. Tape 1204

231-233 UIZAS5 Unit Control Words Ch. A, Tape 1205

234-236 ULLAG Unit Control Words Ch, A. Tape 1206

237-241 UEAT Unit Control Words Ch. A. Tape 1207

242-244 UIA8 Unit Control Words Ch, A. Tape 1210

245-247 UEA9 Unit Control Words Ch, A. Tape 1211

250-252 ULALO Unit Coutrol Words Ch. A. Tape 1212

253-255 Uil Unit Control Words Ch. I3, Tape 2201

256-260 ULL2 Unit Control Words Ch. B. Tape 2202
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Map of Key Cells in IOCS - Page 2

261-263
264-266
267-271
272-274
275-277
300-302
303-305
306-310
315

316

317

w
oo
o]

331
332

337
340
353
354
355
356
357
360
361
412
5016

5017

UEB3
ULEDL4
UEDS5
ULEBb6
UED7
Ulkg
UIZB9
UEBIO
CHXsSP

CHXSP+1

CHXAC

CHXACH+1

URRX
URRX+1

RCHX
RCHX+1
SELX-7
SELX-6
SELX-5
SELX-4
SELX-3
SELX-2
SELX-1
EXIT
SELCT

SELCT+1

Ky 02

Unit Control Words Ch. B, Tape 2203
Unit Control Words Ch, B. Tape 2204
Unit Control Words Ch, B. Tape 2205
Unit Coutrol Words Ch, B. Tape 2206
Unit Control Words Ch. I;. Tape 2207
Unit Control Words Ch. B, Tape 2210
Unit Countrol Words Ch. B. Tape 2211
Unit Control Words Ch. B. Tape 2212
Ch. A. Priority Cell Bits 21-35= UCW with
priority
Ch. B. Priority Cell Bits 21-35= UCW with
priority ‘
Ch. A, Activity Cell
Bits 5-2=3 if waiting for trap
Bits 21-35= L. (active UCW)
Ch. B, Activity Cell
Bits 5-2=3 if waiting for trap
Bits 21-35= L(active UCW)
Ch, A,
Ch. B.
3-17 = if reading, 1 if perm. rcdundancy
if writing, # of erasc. this record
21-35=4 of entries to redundancy routine
current record
RCHA a ; a = L (last IO command)
RCHB b ; b= L(last 10 command)
WEF soe )
BSE %
BSR
RUN #x
RIEW *x*
SDNH %3
SDNL *%
TTR #** exit from trap routine
RDS
or last data select
WRS
XEC, RCHX, 1 RCHX for last select
IR1 = - (Channel-1)

Redundancy count cells

last non-data selects executed

[S3N ]
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L

1v,

TABLE OF CONTENTS

Write System Tape

IOEX (Execute Section)

ACTV - Activate File

1.

2. BG - Initiate File

3. FRCHX -« Free Channel

4. NDSEL ~ Non-data Select Routine

5. RED - Read and Write Redundancy Recovery

6. XTRAP - Trap Routine

Preprocessor

1. BAOO =~ Initialization

2, BASGN - I/O Unit Assignment

3. BBOO - Read Control Card and Branch on Operation
4. BC50 - Preprocessor Wrap-Up

5. BCARD ~ Control Card Input Routine

6. BCNTR - File Control Item Scan

7. BCOO - Scan and List File Control Blocks

8. BDATE - Date Card Processing

9. BERR - Error Message Routine .
10, BFILE -~ File Card Processing
11, BJOB - Job Card Processing
12, BSCAN - Field Scan Routine

IOBS {Buffering Section)

1.
*2,
3.
4,
*5,
*6.
7.
- 8
*9.

10,

*11,

*

*12,

ADIBC - Adjust Input Buffer Availability Count
ATTCH - Attach File to Pool

BORBF - Read Subroutine

BSCKS - Checks Prior to BSR - BSF

BSF - Backspace File Routine

BSR - Backspace Record Routine

CA50 - File List Processor

CKGIV - Priority Reinitiate on Input

CLOSE - Close File

‘a. COMXIT - Exit Routine
b. " NOPXIT - Exit Routine
- a. COPY - Input File Transfer to Output File

b. STASH - Information Transfer Between an Internal File
and Some Other File :

| DEFINE - Define a Buffer Pool



13,

14,
15,
16.
*17,
18,
*19.
20,
21.

.2
* 23,
%24,

25,
26.
217,
28,
29.
30.
31.
32.

a. DISCON - Disconnect Present Buffer

b. RELES - Release Connected Buffer
ENTRY - Common Entry to All LOBS Routines
GTBUF - Get a Buffer and Attach to Output File
ISSUE - Select Routines

JOIN - Join Together Buffer Pools

MXMOD - Mixed Mode Select and Posting Pre-supervisor
OPEN - O en Specified File ' ‘
POOLRD - Release Input Buffer to Pool

a. RDSEL - Enter Buffer into Read Request
b. WRSEL - Enter Buffer into Write Request
RDWRT - Master Control for Read and Write
READ -~ Buffered Read Routine

a. REW ~ Rewind Routine

b. WEF - Write EOF Routine

RSWR - Handler for IORY and IOSY (Writing)
SETWR - Setup to Write Output Buffer

SHUT - De-activate File

SYNCR = Gets a Buffer from the Executor
TRUNC - Truncate an Output Buffer

UNBFI « Unbuffer Input File

UNBFO - Unbuffer Output File:

WRITE - Buffered Write Routine

. OVERALL FLOW CHARTS

1.
2.
3.
4.
5.
5'
7.
8.
9.
10,
11,
12,

Preprocessor

Attach Routine

Backspace File Routine
Backspace Record Routine
Close Routine

Copy Routine

Read Routine

Rewind Routine

Stash Routine

Trapping Sequence (Read and Write)
Write End of File Routine
Write Routine

#*  JOCS Routines



0005
Get output

tape from 4—
Op. Panel

0010

s it
specified
N, currectly]

Stop at 4 )

Specialize
Select
Instructions

0017 0022 0025

Rewind Remember

Indicate 1st card
Qutput output -—-——b is yet to be °
Tape channel processed

Is
reading
complete?

Read one
card

WRITE SYSTEM TAPE ‘

SHEET 1



0035

2

Yes

Is
EOF Ind. (2
on?
! I No
’ 0176
5% 7
0040 input Yes Extract
709 format? > folded
Checksum
No
‘x
0051
Yes
No
L7
0052 7 ehis o
the Ist card?
Yes
gior ¥ 0124
Remember 1st
card has been Initialize
' 4 instructions

processed

—0O

WRITE SYSTEM TAPE
SHEET 2

0130

Reserve word for
"Loading Command




Move card to
output area

0074

Compute
Checksum

0214

Is input
709 format?

Checksums be

compared?

WRITE SYSTEM TAPE

SHEET 3



o111

Compute
Iocp
command

Store W.C. of
output area

0140

Change
command to
IORT

WRITE SYSTEM TAPE

SHEET 4



WRIT

0144 ¥

WRITE J_ﬁ

writing
complete?

0172

Was Backspace
writing one this 5th try?
redundant? record

this card
blank?

. WEOF

WRITE SYSTEM TAPE

SHEET §




0157

Space over \
one record

EOF ind.
on?

Rewind

system
tape

Were
any records
redundant?

C Stop at 0002

WRITE SYSTEM TAPE.

SHEET ¢ .



ACTIVATE
FILE

Prepare for trap
exit

Find location of
assoclated
unit control block

¢

Extract Channel

Number

select routine
from UCBW 2

Extract location of

Calling
Sequence

Prepare for con-
dition checking

Issue

Assign priority to
this unit

Trap
Switch ?

Engble Traps

I108S
Ann

Issue 1 -

—

1/0 Select
Routine (plus)

—b

Permit redundancy

Exitat 2, 4

trap if write

4 FREPROCESSOR

ACTV




Initiate Next
Channel Operatio|

Yes

Set Activity
Cell |
%‘ ISSUE
Find location Set trap switch and ISSUE ! -
of Select .* normal redundancy 1/0 Select
Routine mode Routine (Plus)

RDUN i

Permit redundancy

trap if write
£ —_L '

Clear ouT
Select Routine Ac‘t‘d;}' (To point
not specified € interrupted
clear UCWE by trap)
gxcept prefix
Assign Assign
Channel  Prtont

. ority

o




FRCHX

Free )
Channel

L

Extract
Channel
Number from
1JCRW1

Retum = TRA 2,

Set force switch 1

(FRSW 1)

<

Enable CW-EOF

Trap for this chan~

nel

Walit for Trap to

Occur

TRAP
(o3 |

Reset Force
Switch 1
(FRSW1)

FRCHX 3§



Find locatdon of
Trap cell for this
Channel (Ex.A=12)

FRC10

Save redundancy
by placing bit in
pos. 5 of trapcell

Set EOT condition
into UCBW1 Pos. 18

Save channel
information
in

SCHFX

Entered at trap
time, locate exit

in trap routine and
store in trap cell

Entered at non trap
time, locate exit

in main routine and
store in trap cell L

Set force switch 2
(FRSW 2)

Prepare subroutine
' exit to forced trap
. completion routine

FRCHX 2



!

Complete Forced Trap Procedures

Prepare to check
next channel

hannels checked

Prepare to complete
interrupted trap

Reset Force
Switch 2

"" © Out to Point intermup

by main trap

Pelete Option

Enter
Trap
Mode

FRCHX 3



NDSEL ' i

None-Date
Select
Routine

v

Find and save
Location of unit
control block

%

Form tentative
retum location

<

Extract op code
from calling se~

quence

NDSG6 Increase Ten~

tative return
location by 1

DNL, SDNH, REW, RUN

BSRM BSF I

Card Operation
(SI 11)

Extract physical
tape address fromi
UBW 1

L

NDSEL 1



Return

Place binary mode
bit in unit address
to specify high
density

J

Set up Select

Instruction

D

Set enable switch

Ye

7

Execute
Specified
Select

Bring out tape po-
sition (UCBW3)
and save noise ’ ‘

record ﬁ%%on i1

Y

NDSEL 2



UPD6
. ; | UPD7 ¥
Reduce Re- Clear file Clear file Set last SDN Reset last
repare to in- cord count and record and record indicator to SBN intlica-
ol byl counts counts high (SI 20) i
Reduce
gile count
v 1

!

DNL, SDNH, REW,

BSR
Positdoned just
before EOF
Increse EOF
Increase re~- count by 1
S FUR o
BSR-BSF Clear file and

Beyond Load Pt. record counts

Clear file and
record counts
(S1 18)

Restore noise
record condition

NDSEL 3




Update tape
position
(UCBW 3)

UPD 3

High Set density
DN Type Exe- at rewind indi~

Reset density at
rewind indicator

to low (SI 19) cuted (SI 20 cator to high
(S1 19)
Low )
Update UCBW1
Lt from S1
‘NDSXg+$ :

Reset enable
Switch

Return to main routine or forced trap completion (see FRCHX 3)

“ - NDSFL 4



FRCHX <

‘RCHX1

Free Channel if
Active

=2 (SDNH) or 1

forced trap
occur

Trap
Switch=0
(off)

Prepare to place
EOT exit location
into (NDS 3)

Prepare to place
EOT exit location
into trap cell

p
werz_ &

Write end of file

Wil

Backspace 1 record

t backspace

CVPRT

Unit xxxxx
EOT on erase
cannot procee

lé

WEFB

P Print

Stop ¥

* Print,
Stop

Proceed

Unit xxxxx
File xxxx

Place WEF-EOF
exit into trap
cell or NDS3

—p

Set EOT Indicatidn
(UCBW 3 Pos. 18

-

NDSEL

2D

. NDSEL §



RED 12

Redundancy
Recovery
(Read)

o

Prepare to redun-
dancy check
channel used

Redundancy
?

saved by EOF

Redundane
disabled

KTRAP 3 ) [

Check for noise

record set indica-
tion (S10}

Noise
Record

Increase redun-
dancy count
by 1

Specialize back=

space record
instruction

S

Specialize read
tape instruction -

: RED 1



Bits in S/1 of UCBW2 (mlxed mode})
10 tries

Increase record
count (UCBW 3)
byt

Set permanent re-
dundancy indicator
(SI 2)

Set redundancy
Backspace 1 Record Set up Message Print, . | count cell

,—DL Procees = (URRX)

Extract noise
record condition
(UCBW 3)

or more records
discarded

omplement
record connt

Backspace 2 reco

<

Reaq 2 recoxds

RED 2

18

3-E



Turmn offf
redundancy in-
dicator

RED 22

Redundancy
Recovery
(Write)

Set Channel
Activity cell
minus (CHXAC]

3

Update
Redundancy
Count

5

Specialize
Bakcespace
Record

Instruction

T

Specialize
‘Write

Felect .
nstruction

CUPRT
Setup
Error Print,
Message Proceed
Unit xxxxx
File xxxx

Noise_on erase

XTRAP
3-D

9



No

Backspace 1
Record

Unit xxxxx
EOT on erase

Cannot pro-

bl ceed

Setup

Multiple of
25
?

Error PRINT, .
Message _" Proceed

Form

Command

v

Write blank
tape

Indicate erase
area written

TRA ‘out (leave trap routine)

RED 4



XTRAP

Check last
1 Channel o Entry is through
Operation SAVE Routine

|

Prepare Exit
to Location

Deternnine what
Channel trapped

and bring out acti-
vity cell .

Set Trap
Switch

Store : Store
Channe] Forced Yes Forced Trap
Information Trap Information
?
No |
MWR ‘
1/0 Check
Print, Print Press Start
Stop to Continue

J g -
Initalize
“¢. noise record

Indicator
(SI 0)

XTRAP 1



Write redundancy
recovery

?

Set EOF Indi-
cator (SI 1)

22

TRA out (leave routine)

>

Tum off redundancy
indicator

Save tape position
before last trap
{UCWS 3)

Indicate write

(SI 3)

Process
Next
Record

RED

RED 1

Red12

Read redundancy
recovery

Place A bit in
UCW1 position

18

Indicate end of
tape
(s11)

XTRAP 2

(Go on to next record}
(ﬁepent read of this r;cord)

(Permanent redundincy)




C )xm‘qf

Find Location of
last command

&

Extract word
count

than 2 words
in record

Set noise record
indication
(SI 0)

Turn off
redundancy
trap bit

Prevent increase in
ile connt if record
=77, 777 BSR over
EOF would cause lhT

Mask out positiops
19 and 20 or UC

-

Adjust tape position
- increase count
by 1 (UCBW3)

O—=

lows

PRER

Prepare for entry
to select routine

\ Tssue - ‘;!7

Issuc 1 -

Post Completion

’-I Ncise record return

XTRAP 3

Set up message

Set up message

comr

Print,
& Proceed
CNPRT
Print,
o Proceed Unit xxxxx
File xxxx
Rec.xxxx
Noise record
discar=
ed

¥

Reduce record
count by 1
(UCBW3)

Clear redundancy
counts

2

Place noise record-
indication in UCBW3
and reduce its recorq

ount by 1



BAOO

Initialization

Specialize
Trap Cells

STZ at
0 “‘8

Is
this
RESTART?

Store 253
at BX00

Initialize

Make C.R. or

——' B1 available
(Prog. unit)

I

BAGO

Make
Printer
available

24



BASGN

1/0 unkt
" assignment
routine

BSCAN

BSCAN —

Examine 1st
character

J

BTS515

Place zero
in XRB

_———-ﬁ RETURN

Place -1
in XRB

b snse—

BSCAN

BSCAN

Examine
unit no,

BASGN 1



26

BTS1

Place zero

in XRB . -—* RETURN

Numeric?

Yes

BCONV

Convert
unit to binary

BTO1

Set unit Compute loc. ,
to dec. ten of UCW .

Yes Anlt\

Is unit

available? too big?

Make unit Is unit Place zero in
available attached? XRB
v UCW 1 SIGN = ZERO

RETURN ‘ ‘ - ‘ X RETORN

BASGN 2



| Bsca

M )

Examine
Channel

]

Find type of
card machine

BTS1

Place zero
in XRB

BASGN 3

R]



2

BBOO

Read control card
and branch on
operation

_B;CARD
BCARD 1 -

___.’. Place card in

output buffer,
initiate next read

-

PRINT
ERROR '

ist CNTL
CARD IS

NOT A JOB
CARD

Save contents
of buffer

JOB CARD
OUT OF
PLACE

Create
Job Card ) BJOB

BERR
BERR 1 -

PRINT <4
ERROR

ILLEGAL
DP. XXXX

BBOO




BCS50

Pre-Processor
wrap-up

PROUTO
Printing Restore
needed? Printer

]

FROUTQ
' MOUNT
: INDICATED
Print TAPES
i
No Any
errors?
Yes
PROUTO
CONTINUE IF
CNTL, CARD
Print ERRORS CAN
BE IGNORED,

BCSO 1

S

29



Yes

PAUSE

PAUSE

e

Stop, Print
message

Pt stop, Print

B g

PRESS START
TO CONTINU

CONDITION
IGNORED

message
scsz Y
Qperator
Action Pauss, .} Disable
L Traps
Action
completed
Rewind Load rest
System of prog.
Tape
Specialize ‘ ’ Compute Correct: w Specialize
RDS RCH LCH
TRA BCZ0
(IN EXECUTOR)




BCARD

P ————TRS B

Control card
input routine

Set
Word Count

{ BCARD
2nn

Is prog.
inC.R.?

3!

Set
DATE card been Word Count
d?
rea ! to 2410
No
Invert Build Specialize
buffer read P—’l 2nd word of
switch command o)}
ACTV +
ACTV -
Prepare
for read

BCARD 1




Read one
card

Trap occurred?

Caused
by EOF?

CONTROL
CARD
EOF

BERR1

PRINT
ERROR

-

BCARD
3

_PAUSE

"' STOP




BERR
ERR 1 -
Caused by Yes
Tape Check? Print
Error

Convert Move word to
6 columng output buffer
to BCD

" 2nd - Yes

word?
BCARD
1n2n
: T 4 ’;
| Yes
BBOO

" BCARD 3

33

CONTROL



BCNTR

File Control
Item Scan

Obtain table loc.
and size

Obtain

—-ﬁ character for

comparison

Compare with
ist word of palr

R

Adjust for
next pair

OR 2nd word of
pair to indicators

BCNTR

v

RETURN

34



BCOO

‘Scan and list file
control blocks

1s pass
complete?

Get wd, #5 of

Is this
FCB in use?

List
suppressed?

Prepare for
next FCB 4

Store blanks
in image

area |

Yes

BCOO
2ngn

BCVR

Convcrt_
file no, . to BCD

S

2

Enter File No. - (WD; z" ‘
in image

BCOO 1



Enter File Name
in Image

BC90

-

Obtain unit

address

—

v

Enter 1-O
addr, in Image

(WD. 7)

Enter CORE in

3"3"

_@. Place "REEL"

in Image

s

Obtain Reel
Seq. No.

(WD. 8)

Place No.
in Image

(WD, 1}

Place *
in Image

BCOO 2




{WD. 9)

Store BLANK
in Image Juss—
(wDs, 10-11-12)
HIGH DENSITY High
- — LABEL to Image e " Density?
No
(WDS, 10-11-12)
LOW DENSITY
LABEL to Image
(WDS. 10-11-12)
. Place UNLABELLED} L
FQ In Image ﬂ
BWRT
FILE
Print DESCRIPTIONS
Headings g:_ggm
MARKED
. _.___.I WITH ¥)-.
HEADING

BCOO 3 .



BCOO 4

BWRT

Print
Image

Internal

File?

.

Prepare “lor
next FCB

BCOO
1 llz "

38



BCONV

|

]

Convert seq.
to binary

Add 1

BCVR

—

Convert
Seq. to BCD

% (WD. 8)

Enter Sequence
in Image

BCOO §



Any misc,
blocks?

Prepare for misc.
scan

Restart Operations

(NORMAL EXIT)

BCOO0 6

40



BDATE

Date Card
Processing

41

BCONV
A Convert Yr. to
\ Bi
nary
l;repare for
leap yeur
test
‘ BCONV
b Convert Mo. to
Binary
BERR
BERR 1
Mo. > 127 Yes Print
Error
No

BCONV

B

Convert Day to
Binary

BDATE2

BDATE 1

DATE
ERROR



BDATE 2

Compute day
of year

Add one to day
of year

_BCVR

" Convert day
to BCD

!

Store Date for Store Date

Tape Label F_—+ for Printer

BDATE 2

-2



BERR

Error
Message
Routine

Specialize instr,
for moving data

BCVR

>

Store count
in message

| —

Convert card
count to BCD

BEOG

Move one word
to message

page
number

Update

“~3

BCVR

—ﬁ Convert page no.

to BCD

BERR 1

BERR 2



44

I0CS PRE-
FROUTO PROCESSOR
Enter page no. ERROR LIST.
in Header -d Restore ’ JOB XXXXX
Print Header PAGE XXX

BEO2 * T v PROUTO

Update CARI‘) XXX
Line e Print card no. (MESSAGE)

Count and error

Update
Error
Count

RETURN

BERR 2



BFILE

File Card
processing

BSCAN

BSCAN -

» Examine

File No.

Blank
File No.?

BERR

BERR 1

BCONV .

Binary

p, BCD to

File No.
too large?

BFILE 1

-5

Print
Error

i)

FILE CNTL
BLOCK NO.
ERROR




Compute
Loc. of FCB

46

Assign FCB
above File
Block

—0

BHO1

Enter File
Name in FCB

4

(WDS. 10, 11, 12)

BSCAN

FILE BLOCK IS USING
STANDARD ORIGIN.

NOTE:

BSCAN -

Examine

’ File Serial No.

Blank

N1
haj

Serial No.?

Enter Serial
No. in FCB

(WD. 7)

J

BSCAN

BSCAN

N

Examine
Retention

BFILE 2



47

Enter Retention
Days in FCB

(WD. 9)

_BSCAN
BSCAN -

Examine

Numeric?

BHO9 \J

Reel Seq. No.

Set Reel Seq.

L

BERR l ‘
BERR 1 — REEL SEQ.
. ’ Print NO. NOT
: NUMERIC

Enter Reel Seq.
No. in FCB

(WD. 8)

BFILE 3



BFILE 4

BCNTR

BCNTR -—

Determine
List/No List

J

Enter LIST ind.
in FCB

(WD. 5)

$ = 0 (LIST) 1 (NO LIST)
ADR = LOC, OF ZERO

BCNTR

BCNTR

b Get File
Type ind,

BCNTR

BCNTR

}l Get Reel
Cntl, Flag

> Get File

Density

_ BFILE 4

#¢



BFILE §

BCNTR

*—5 Get

File Mode

Dﬂ Get Label
& Density

—

BCNTR
BCNTR —

% Get Block

Seq. Ind.

BCNTR

BCNTR —

;y- Get CKSM

flag

BCNTR

|_BCNTR =

ﬁ GetCK  PT

Convention

_J

BFILE §



Determine
Label
Densities

BHO36

STI into FCB (WD. 2)

BSCAN

L BSCAN e
% Examine’

Unit 1

e —— ]
BERR 1 -

BERR

BASGN
BASGN1 -~

Obtain
E UCWI1 Loc.

Illegal Yes

Print
Error

Un it?

BFILE 6

UNIT 1

MISSING OR
ILLEGAL

Set UCW1 Loc.
to zero




(WD. 4)
SIGN = 1

Indicate

in FCB

vt

BCNTR
BCNTR -

;—*ﬁ Get mounting

ind,

Enter ind. and
UCWI1 Loc. in
FCB

(WD. 1)

SIGN = 1, BIT 18 = 1 (MOUNT IMMEDIATELY)
ADR, AND DECR, = LOC. OF UCWI1

BSCAN
SCAN —

Examine
Unit 2

BFILE
gnn

BFILE7

Internal File ] ﬁ

Sef Regen Chain
in FCB

(WD. 1)
ADR, = LOC, (0)

L 4

Sy



BFILE 8

BASGN

BASGN 1 —

Obtain

UCW2 Loc.

.Unit 2

Yes

l_J___ |

illegal?

Enter UCW2
Loc. in FCB

(WD. 1)

DECR. = LOC, OF UCW2

nO,

BCNTR

BCNTR -

Examine

A%4

Col, 36

Store flag in
UCB's

BFILE 8

BERR
I BERR 1 —
PRINT
ERROR

UNIT 2
ILLEGAL

S2



BJOB

Job Card
processing

Place job namne
in messages

Initialize
Indicators

BCNTR
BCNTR

OR rec. count
to ind,

Store rec. count L Find stand,

at BRECT posemsseP  File Block

origin
BSCAN ‘
BSCAN —

Examine

Col, 44.48
¥
BJOB

2

BJOB 1



BJCB 2

Col. 44-48
blank?

Col. 44-48
octal?

A%

Obtain
Standard
Origin

Compare
STAND. ORG,
with C.C, ORG,

Is Stand,
higher?

FILE BLOCK
ORIGIN
NOT OCTAL

Obtain
Standard
Origin

] Obtain
C.C. Origin

—

Store F.B. Origin
at BNORG

OB 2

44



s

BJOB 3

Store File Block Store File Block
Origin for Loader fmmmmmeiiy Origin for C.P,

BSCAN
BSCAN -

Examine
Col, 33.35

Col. 33-35

numeric? Print

Error
' Yes ‘
FILE CNTL,
. , BLOCK COUNT
BCONV o | ERROR
Set Block Count
CTonvert to 50
BCD to Binary Gmm— "o
Remember
Count

BJOB 3



Compute

Words
Needed

—t

Store Size
for Loader

Store Size
for C.P,

Compute end of
Working File
Block

Store Loc. for
Loader

BJOB 5§

BJOB 4

BJOB
2 " 1 "

S6

FILE BLOCK
WILL NOT




Slear Was Restore
e p Job Card Buffer
Block created?

BJOB 5



BSCAN

Field Scan
Routine

v

Determine bit
count and location
of field

v

Field content
in MQ

v

>

Stan
Character

BLANK?

-

Yes

No

LY+

1st
Non-Blank?

Record position
within field

INCREASE
Significant bit

count in XR ¢©

4‘

Position

Field =
RETURN

BSCAN



ADIBC

Adjust Input
Buffer
Availability
Count

Make ACC
Content Minus

Compare number
of Buffers available
to Number Require

Attach Error
at xxxxx
Print, Print, cannot proceed

Stop

equirement
Fulfilled

Adjust BPCW 1
Decrement (number
bf available buffers)

Return

ADIBC



ATTACH

Attach file to
pool

ENTRY gi

[ENTRY! =

Normal entry
to routine

ATTCH VI7

Set BPCW2
address to zero

Pool
joined?

PERR

Print, Print,
Stop

TSX at wiiork

Place attach mode
bit in S.I,
{51 28)
P
oy
CAS0 O v AD
CAS50 — /{ I\ ADIBC
Reduce buffer
File List count by open Adjust buffer
Processor count Note: Set] ayailability
Reserve count
it Indicatith
(S1.4)
CA60 )
(File Name)
previously?  Print, Print, Tor tnttatione
Stop tion, Press
start to contie
nue
\—i

ATTCH 1

6o



J
Place location of
pool in address of

FCBW3 and decre-
ment of FCBWS

NSLST

Adjust buffer
availability count
{BPCW1)

\/
Labeled? Yes Place location of
label routine in
FCBW3
No 1
./
Place location of
. Yes
Reserve? SVN word in
(S14) FCBW4 address
No
3 Form output file chain
¥
Location of last
- Input/ Output No a file to FCBW2 and
Output? p 1 location this file
P to BPCW2
Input es
? -
Reserve? Yes
No
Total Yes
Output? [P
No Yes ?
ADIBC <
ADIBC

nned

ATTCH2



oraT
OPEN1 A

Open
Routine

Put control

bits in
FCBW2

of |

RETURN TO PROGRAM VIA "COMXIT" vwA®" ENTRY

ATTCH 3



BORDF

Read
Subroutine

Buffers
Available

Exit 1,1

File
Inbibited
?

TOKBF
Buffer not

available

Adjust
MBuffer Counts

BUPPKE/
AVAILABLE

‘ T Ol

avallable Wutter and
Update Pool
Buffer Chain

(BPCW1)

Increase by 1 coun]
of buffers

in use by file
(FBCW2)

RDSEL é

RDSEL 1 «

Issue
Select

Exit 2,1



B3SCKS

Checks prior to

BSR, BSF

File No __ Exit via COMXIT

L, Yes Set "INSAT" Indicator

Find Pool
UNBFO BSC 2
LUNBFD =
Unbuffer Output

UNBFI1 -

Unbuffer Input

Return - TRA 1, 1

BSCKS



BSF

Backspace file
Routine

BSCKS ¥7
BSCKS -

Perform checks and
unbuffer

Exit via COMXIT

‘ile count = 0

NDSEL % BSF1
NDSEL1 .-

Backspace 1 file

BSF2
Set sequence
Load point
CBW3 cpunts=0 CT=0 S —— Exit via COMXIT

Extract and save
file type (RD/WR)

<

Set file to read

RDSEL1 -

Perform dummy
read across EOF mark

BSF 1



Tur on Wait Lite

{Senselite 2)

Read
Done

BSFS 7 Yes

Turm Off Wdit Lite

(Senselite 2)

b

Set no Inhibited
Indication

(S 5)

Restore File Type
(RD/WRT)

VCBWZ

v

Set Dummy Sync
Chain to Zero




BSR

Backspace Record

BSCKS &

BSCKS

Perform checks
and unbuffer

v

Extract Tape
Position from
UCBW 3

Record
Count = ()

Backspace
Record

wnz %

Reduce block se~
quence count by 1

(FCBW 4)

Just beyond EOF mark

Exit via "BOF" (Beginning of file)

, Exit via COMXIT

BSR

o7



CAS0

File List Processor

!

Compute "List"
Location

!

Bring out first word
of list and test for
type of file

" TRA 2, 4 (SUN)

Store location of
non-standard label
pkg in FCBW3 de-
crement if specified

"Or" file control
bits of FCBW2 to
attach mode bit in
SI

TRA 1, 4 (PZE)

CA50

68



CKGIV

priority reini-
tiate an input
buffer

Buffer al-
ready given up

Tum on GIVUP in~
dicadon (SI34) |

&

Resct Rush and
Givup indication

SI
IR
BORBY " ISuccessful
Initiate Read
Unsuccessful

Set reinitiate in-
dication (SI 26)

CKGIV

Retum - TRA 1,1

4



CLOSE

Close File

i

Place Mode bits

in SI (Type of
close)

Number more than 1
of files to

be closed

Place location
of list - 1
in list processor

Place locaton of
calling SEQ-1 IN
list processor

||
CASOQ ‘JS.‘M CA1U
CASO hed

Svn word

File List pracessor
PZE word |

Fine location of
Pool

CA20

Output
(SI 768)

No
-~
”

No

original buffer
count of and restore

last pvn word ,dec. L,

Save location of thls
this svn word

ADIBC

ADIBC -

_’ availatlity count by

Increase butier

number of freed

I

Lo
v A Bring out location CA 33 N
es se CSOSe ° of next file in out-
) (SI 5) put chain
Yes

CA34 <

Remove this file
f
cs?gnoutput file

CLOSE 1



CA 40

Reduce TTO Count
(BPCW2) Last No
connectes
to poo,
es
ADIBC
ADIBC o |
Prepare to increase Increase buffer
available buffer count
count by 1
SHUT -

De-Activate File

: CA 11
CA 25 Find original buffe ADIBC -1
List count of and resto Increase buffer
Completed last svn word de- gyani‘llartxll:élégy count
crement of freed buffers

Proeess next file in list

L

Exit via COMXIT

CLOSE 2



COMXIT

Common Exit

Routine

I

Store Modified
Control Bits
In FCBW2

NOPXIT

Output File

Not Open

—

Find

Exit

»” Check
Point Switch
Scnse
?

Reset C.,P.
Lite and Clear
C.P. Switch

(Storace)

Check
Point Lite
?

?

Checkpoint
Switch (Storage)

History
Record to
Acc.

Did
TCH occur

Prepare to exit
at L(1st TCH}1

sense lite 1

Restore XRS 1 and
2, S.I, and reset

Retum to Program

COMXIT

Off

CKPT

Checkpoint

7A



COoPY

Input File (1) trans-
fer to output file (2)

STASH \

Transfer info.

Save "NTS"

between an inter- _H Exit

nal file and some
other file

XN

Set stash mode
indicator

(1 29)

Find location of pool

—

Restore file 1 contro].'
pits (FCBW2)

v

Alter FCW to refer-
fro file 2

&

File control bits of
[ile 2 to S,1,

\i Yes

Set initial conditiong

TRUNC

Exit via COMXIT

TRUNC

satisfied Ind. (SI25) —-b' Truncate output

buffers

COPY -

STASH 1

73



CPY6 ™

Restore File 2
Control bits
(FCBW2)

Alter FCW

"—'&’ to refer to file 1

File control bits .
of file 1 to S1

~ g

Resct copy hold
indication
(SI 35)

Set copy mode
indication
(S1 30)

STASH
Case 2o0r 4

'

Save Jocation of
NEST BVIFgR 1M

hossible hold chain
h]'c 1

CPY3

T T— if it had just been

Exit via COMXIT

Set up buffer as

filled by write
routine .

Extract location of

input buffer. + _—

CPY6 <

Restore file 1 con-
trol bits (FCBW2)

Alter FCW to
refer to file 2

i

File control bits of
file 2 to SI

—

<7

Transfer inpuf

file

buffer to output —|~

<Z

COPY-STASH 2

Set copy hold f Locate first
u el
indication fgg buffer in hold
7  (SI 35) 3 chain
S

74



TRUNC
TRUNC
Truncate

transferred
buffer

crve 7

Restore file 2 Alter FCW to refer File control bits
control bits b 1o file 1 of file 14 to SI
(FCBW2)

<2 ' I
Extract location
of input buffer

POOLRD (l7 CKGIV
POQLRD CKGIV

Adjust Buffer  fmabM Priority teinitiate
counts an input buffer

L_if possible |
<z

Get copy function
indication

(S130)

@

Reset

Givup
Indicaton
(S1 32)

Was

copicd buffer in
hold chain

Find location of

. 't 4 Yes
L Sand

Place location mf
next bufferdpt~
pool into
FCBW3

COPY - STASH 3



STSH1 X

Set stash switch=0
(XEOB)

File 2 intemal output

TSH 3

Set transfer in cop
routine to exist tes

for NTS
CPY6 <
Restore tile 2 contpl Alter FCW to File control bits of
control bits refer to file 1 file 1 to S,1,

(FCBW2) — e

Place any output
prepared in regen,
shain

Qutput

in regen. chain Exit via "NTS"

Remove first buffer
from regen. chain

7

Update regen, chain

COPY - STASH 4



Last buffe
in chain

Location of last

last buffer to next

buffer

Sct locator o
show loeation of
buffer content

BCKBB &]}'

Increase pool buffer
count by 1

)

Reduce sequence
count by 1

CPY6 (l,r

Restore file §
control bits

|
Alter FCW

t0 refer to fib 2 iy

File control bits
of file 2 to S1

v

Place buffer into
output file

<

Set copy function
ind.

(SI 30)

TRUNC y')

Write output

b Exit via COMXIT

COPY=STASH §

71



COPY
STASH
6

STSH4 7

bet stash switch =0
XEOB

connected ?

S LSHS

Exit via COMXIT

1 buffer available fo
file 2 reduce pool

Not available

uffer ot

_ Restore file 2

I control bits

Restore file 1 Alter FCW to File control bits
control bits — | refer to file 2 of file 2 to SI
TOKBB <% CPY 0
Available ‘

78

Alter FCW
to refer to File 1

FCW control bits
of file 1 to SI

Sct stash switch
(XEOB)

BCKB3 ‘l,

Increase pool buffer

count by 1, since

Ryt bu{x’er can be
wod opd - Aoain

CPY6 <%
Restore file 2 Alter FCW to refer File control bits
control bits -@ to file 1 —@I of file 1 to SI
TOKBB
Available
STASH .
Switch =0 Restore file 1
(XEOB) El buffer count by not available
4 i

Note: should never
take this step

Set EOB SW.,

v

'COPY-STASH 6

= Exit via "NTS"



DEFIN

Enter W.C. In
IORT command

Enter no. of
buffers in 1st
BPCW

Define a Bulfer
Pool
DE1
Specialize }_@J Place buffer size
1st BPCW : in 2nd BPCW
SIGN= 1 $-13
ADR, = L (POOL + 2}
POOL ERROR CANNOT
TSX AT PROCEED
XXXXX
PERR —1X
Print, Print, 4
Stop
DE4

This
last buffer?

Enter command
in 2nd BCW

le—

Specialize adr.
of 1st BCW

(IORT POOL, ,N)

. ADR, = L{POOL)

Specialize
adr, of 2nd
BPC'W

-

"ADR, = L (tst BCW of
Last Buffer)

Chain this buffer
to next buffer

Prepare for
next buffer

_b TRA 3,4

"DEFIN,

(POS. 3-17)




RELES DISCON
Disconnect present Set disconnect
Release connected buffer 234 only indicator
buffer ‘ (SI 21)
s — ' |
K — .
Set release mode TRY
indicator TRUNC -
Truncate held
(S131) / buffers

Taneate

Buffer Release Locate first buffer
Connected? or truncate (SI3IH in hold chain
3
? Release (FCBW 3)
CKCIV ‘ !
- CKGIV -
L1 E—— Place location of
1f GIVUD on next buffer in hold
buffer to
: pool e reinitiate P‘chain igto FCBW3
3 A
' TRIL TRTIN
TRUNC -
Rclease Truncate or hold
or truncate (SI31 buffer in use < G)q Enter buifer into
re-generative
. 1 hain
Release
ENTHILD
. Set disconnect onditions satis~
Enter attathed b only indication fled (SI
buffer into hold chajn (SI 21)
POOLRD CKGIV
POOLRD CKGI
Extract location Set FCBW3 to -
")
of buffer to be  lemmmmmr > Return buffer ‘ refer to pool If givup on rejni-
released "l to pool tiate

Release

Genera-
ted command
(SI 23)
?

Reset command
= discornect indica-
tion (51 22)

Reset JIOXYN in-
dication (SI 32)

Reset discon-

nect only, EOB

hold indication
(S1 21, 28, 27)

- Exit-TRA 1,1

DISCON-RELES - -



ENTRY

Common entry
to all IOBS
routines

v
Turn on
Sense Lite 1

Save program exit
and calling
sequence locations

7

15t word of
calling sequence
saved in pertinent
locations

s

Content of
FCB W2 (5-17)
placed in SI

7

Enable CWT
and EOF traps

V.

Find location of
desired routine

B

ENTRY §.



Geto

OBTIB

g3

GT BUF

Force output buffer

Locate beginning

Set free up buffer

Y

Get a buffer and to be released to of output file indication
.attach to output pool B chain '-h' (SI 20)
file

TOKBB XEOB

1 Buffer count adjust-

ment Normal

Illegal file

use cannot

v

4

Locate file, pool Locate pool and

Print, Print,
Stop

proceed

and bring out first
word of pool chain

bring out first
word of pool chain

Tum on wait lite

Availabl
vaitane (Sense lite 2)

2

Prepare to check
activity of files
starting at this point
in output file chain

specified in
sequency

TOUT

Illegal file
use cannot
proceed

Print, Print
Stop

4——ONLY Twis
oUTPUT FILE IN CHAIN {

Extract location of
unit control block

]  sYEOT

A REQUEST
veaw2)

Yes EOT Handler

Extract location of

chain

next file in output

of output file

chain (FCBW2
equal to $)

le

ACIV - [~ TTeparc 1o chec

file activity of
remaining files

[Give this unit high
priority

in output file chaifp'

At end
of chain
?

Tum off wait lite
(sense lite 2) Buffer now

available

GTBUF 1




Only
freeing up buffer
(SI 20)

Location of avnilabll
buffer to use chain

v

Form location of
“IORT ‘for this
buffer ©=

<

Place location of
data word 1 into
available word
locator

¥

Update pool to refe
to next buffer

Block sequence
(S110)

TOKBF

Buffer count adjust
ment

Normal

Fond

Store code 7 into
prefix of last held

buffer in chain

Reduce buffer size
by 1 to allow loca-
ticn for sequence

word

< N

Set effective
size
into available

word locator

Reset {ree-up in-
dicaton

(SI 20)

“<J=—- [dentify last buffer in write hold chain



ISSUE

10CS Select
Routines

4

Initialize
XRB =1 file
XRC = LUCW

L

Mixed mode ?

Set altemator code
equals 3 (prepare {d
second try)

”

JA

£34)
2nd or 3rd

uy ?

cy

Disable Redundan

L

-~

Specialize RCH
with location o
IORT (BCW2)

ISSUE 1

Short (noise)

Specialize retum
address to 2, 4

88

MXMOD

MXMOD 1 -

Mixed mode select
and posting pre- ™
supervision

Retumn to IOEX 2, 4
{discard noise record)

red ?

Tape errors occu

(UCBW 6)

Update error coumsl

SN -

SSUE



Increase block
count by 1
(FCBW 4)

Place current
block count in dats
word 1 of bqffer

Epecialize address of
IORT to L of data
wd. 1

<z

Form unit address
inlcuding mode bit

Specialize sclect
instruction address

Specialize select
OP code to 762

Specizlize select OP
kcode to 766

ISSUE 2

ISSUE

URC1

Next request in
chain to UCBW2
address, if none
Lo

Another request
?

No

Yes

crement, tag,
address

Clear UCBW 2 de-

Spécialize de-

request BCW 1

crement of next

P———

L
POSTR

Location of last

word 41 to address
of IORT (BCW2)

T

Specialize prefix

Location of buffe
filled placed in
address of last
buffer in chain

=z

placed in chain
to decrement of 1st
buffer in chain

buffer placed in
chain (end ofchain

Location of buff

Lo to address of ]

PSTR 8

vLocadon of buffer
filled to FCBWS
address (beginning

| chaing
¥

Lo to address
of BCW1 (end of
chain)

<

Specialize decre-
ment of buffer
placed in chain




READ
or
WRITE

<

A4

Return to IOEX 1,4

Save Tape position
prior to EOF mark
in position of 1st

data word
v’
Request
Waiting
Yes

URC1 '\

Update Request

chain (see issue 2
URC1 thru URC148

Find Location of
Pool

ToPool ‘]]

Release buffer to

Eool and adjust
uffer count

ISSUE 3

No

Prepare to Inhibit

File

o

ISSUE




Locate Pool

Restore Original

Buffer Size

v

Place Buffer Size
in
IORT

BTP1 ‘&

Return Buffer To
Pool

Another
Request

Transfer
Beginning

of Request
" chain to FCBWS

O Prepare for
setting EOT indica-
tion in FCBW 2

‘M‘

Set Priority (UCBW
Equal to zero

§

Retum to IOEX 1, 4

mmmsessssssnd indication in

ISSUE 4

Prevent changing SI content
if trap occurred as result of

ccurred on file
ied by this

/ earlier operation

Place EOT/ Inhibit
indication in Trap
SI Temp. Storage

1

Place EQOT /Inhibit

FCBW2

&8



JOIN

Join together

buffer pools

PERR

Is either

Yes

—

Print, Print,
Stop

PERR

joined?

Print, Print,
Stop

g9

BASIC
10CS
NECESSARY

CANNOT
PROCEED

POOL ERROR
TSX AT
XXXXX

Indicate

.

Update
buffer
count

v

TRA 2,4

JOIN. 1

Modify 1st BPCW Modify 15t BCW
POOL 2 is ‘ of POOL 1 ol 125t buffer
joined POOL 2
—




POOL 1

IORT

A

o

IORT

T

/77,

7777 //

/2011
77

/777 /|

IORT

R,

POOL 2

BIT 1N 20
/'

4 2

/ oy

Z

-~
1)
o

IORT

] .
il-‘——.—-——L-——-——-

s /1/ W

IORT

/ 7 7

[/

JOlN 2

/1, /'" 7

L———.-—_——

20



MXNMOD

Mixed mode
select and

posting pre-supes

visjon

Indicate 2nd try
allow redundancy
printout this time

T2

LKAD

Indicate 3rd try
prevent redundancy
printout this time

Reset redundancy
indication

7

Invert mode bit of
file bits (FCBW2)

INVM KK)’

e Ty
referenced by VCB,
modify mode bit in
trap si storage

W,

Try Again?

MXMOD 1

91

Clear read mode Extract last word
switches (code indi- in buffer
cation UCBW 2) |V

INVM

nvert mode bit of
ile bits (FCBW2)

[f file currently re~
ferenced by UCB,
odify mode bit in

rap Sl storjge




OPEN

Open the
specified

file

ENTRY (17

ENTRY 1

to routine

Normal entry

Previously

Set open and

no EOT code jrede RETURN
opened?
(s1 3415)
Set no EOT code
and not
Inhibited
(ST5 +15)
CA60 )
(File Name)
R {labl
Rewound Yes Print, Print, Not available
and unloaded ? o’ Stop for initializatio
press start to
ontinue -

—

Open

No

Note: Increased by
one to allow increasing
pool buffer count whe nz}\ ?

OP10

Yes

Open count
exceeded -
open not possi-§ -

ble, Press
start to conti-

Print, Print,
Reduce open count exceede Sto
count by 1 P
DESTRY

nue

No Release buffers

ast buffer used

for destructive

read

to Pool
Retain

(S1 33) |

Set PTO bits in
! Open
Note: Set i_.“ e S.1. 19w 1‘:.;..

YES Input Indicator
(5176 8)
Set sequence count Set regen. chain Set mode

+1 as number of

available buffers
clear seq. count

Set regen. chain
= {0

OPEN 1

into sync chain, _b

into FCBW 3
prefix (Sign)

Minus = Retain

(destructive or not) {» RETURN



OP11
Unit xxxxx
1
Primary Get Reel Number Print, Print s:;:n aene‘f))
File Mounted from Stop e
FCBWS Operator action
' Pause
Please File
Address in UCBW 1
Set FCBW 4
Decrement
(Sequence count)
to .ero
Set Prefix of
UCBW2 to 100
(write)
Sct Prefix of
UCBW2 000
(Read)
L —
Set FCBWS

Address (sync chai

to Lo

~—

NDSEL <H7

Test legality
of unit (UCW lo-

cation and avail.)

OFEN 2

.

23



Dense ¥j

Set File Density

.

NDSEL

NDSEL 1 -

Rewind

FNLBC N7

Find Locaton
of Pool

LABCI

Store Location of
file into location
checkpoint unit

Labeled

LABOO

>

Label Action(Read
and Check current

}:ﬁ’é‘, write new

Label action
(Readn and checH
current label)

IQRRE

RQRRBE

Initiate Read

OPEN
1 ng»

MDA 2




POOLRD

Release input

buffer to pool IQCIQS TOROQL
educe buffers in u File bits to SI,
increment logical clear right

<&[é‘ h1se: % half

Reduce count of

buffers logically
in use by file

P Input buffer used in stash as intemal output buffer

Aegad
mode

BTP2

Buffer to Pool

BCKBF
buffer
ATTACHED 1o Adjust buffer r—
‘e
counts

Yes

Retum - TRA 1, 1

POOLRD



RDSEL

Enter
Buffer Into
Request
Status

WRSEL

Enter
Buffer Into
Request
Status

<
7

Store in BCW 1

decrement L of this]

buffer and address
LO

File
Active 7

No

EOT
or inhibited
?

Has
# one of multiple fi
counteredEQ
?
No

Place L select routis
and L of buffer re-
quest in VCW 2

ACTY %

ACTV -

Activate File

Yes

Yes

Yg¢s

Antemal

Extract Location
Buffer to be place
in Request

end of existing

Add new buffer to L
request chain

Output

yes

CPYG

TOCLOS

No

EOTDF

Release Buffer

[ Handle End of a

Tape

Jouield

CPYG

Switch File controls
from file A to
file B

Handle End of

tape

N

Switch File controls}
from File B to File
A

|

RD SEL = WRSEL 1

Exitat1, 1
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WRSLH

© Write held
buffer

Note: Writing buffer originally saved for this file will not affect buffer count

Code 7
not last in chaj

Adjust buffer WRSEL
count 1B

Locate
Buffer

<z

Place original

buffer size in

(882

ENTIN €7 Se] 5.0

Enter buffer into
regenerative chais

T

Advance block
sequenc count

Exitat 1,1

RDSEL-WRSEL 2



RDWRT
laster control

routine for read

and write
é' TRUNC
' TRUNC ~
Locate Buffer in use, Disconnect buffer /
if nong, locate via truncate routine
pool

Reles

Reles /

elease connected

Mbuffer ::]

> ® o4

Disconnect
held buffer

Sct INITIAL Con-
litions satisfied in-
dicator (SI 25)

GTIOX

Bring out 10CS
command save . ~ Pickup lo-
transmit loc., and cation of next
WDCT command

Change to 10CT,
set disconnect and

EOB indicators
SI 24, 222

10CP, 10CT,
10SP, 10ST,
IORP, IORT

GT1

Substitute direct
address for indi-
rect address

e'
No

Write

Prepare Exit

Location




i G TBUF
GTBUF 1 - Write
Pickup Buffer
GET buffer from
From FCBW 3 Pool
H Read
Sync " /
Sync 1 Pickup Buffer
control word
Buffer Get Next from FCBW 3
Connected Buffer
~Yes
i
3
Clear XRA !
Set location of
first available
word to transmit
location i
avellabld iscnto Tero Read
RSRD RI;WR r
105Y -A

IORY,IOSY
K

Handler for IORY
and IOSY reading

WR

RSWR1 -

Handler for IORY
and IOSY writing

29



Words
Available

SET

Reduce available
word count by
command CT

TRUNC

TRUNC

via truncate
routine

Disconnect buffer

Reles =

Reles

Disconnect Buffer

GENER BiT

]

—
- / ,mé

Write

RDWR
-~ 2-A

Resar geneR 84T

Save number

Required

Yes

Set generated

No command indi~-
cator  (SI 23)

T

Form count to Mike’ mimber of Turn on EOB .
execute on this o avillablé words
buffer R K Indicator
(SI 24)

Adjust Locator
Decrement
(BCW1)

Save number of
available words
in history

RDWRT 3



Place location
of 1st word in
command

Set JOXYN
executed indi-
cator

(S1 32)

Compute address of
last data word to
be transmitted

Adjust locator
address (BCW1)

'7‘“

Store address
formed in tramsmit
loop

!

Compute Address
of last location to
be transmitted to

L

Store address formed
in transmit loop

Save location of lasy
word + 1 for
history

/0l



BOUND

Print, Pring,
Stop

/702,

Illegal trans-
it
rea

XXXX
‘é’ﬂ. ot proceed

Transmit between
buffer and working
stg.

! Reset EOB
EOB Transfer No ~ indicator
location speci- (S1 24)
. E Ci
Locating therefore
EOB on Yes . Yes set hold indication
(SI 24) 7 b
, (S1 27)
i¥ o No L No
w i Hook
Disconnect No O IOXT Hold Com;et;t hold
Buffer e r- Og d = chain
51.22,2 £y % ( i,‘féi to file
¥ IOXP
es \7 RDPRI
Reles oo R f .
) TRUNC D ::’“"h Yes_ | Special Priority
Reles - TRUNC -~ (51 31) Tests Before Exit
?
Disconnect Buffer }~~| Disconnect buffer
via truncate routine No
4 4 ’
: Write Yes OB Exit No
o Command (SI 29) on 2
Completely done ?
SI 23?: off) ‘ RDWR
Read : Yes b .

RDWRT 5



Iosy

!

Reset
Generatod
Command

Indication (SI 23)

EOB
"ransfer location
specificd

‘V’é b

Setup next

address of "w_orkin dq -

storage for trans-
mission

Sct EOB
IOCYN
Interrupted code

SN ————
%
. )

Sct WD CT equal
to number of re-
maining words

RDWRT
6-B

FEXIT &

Prepare History

Hook

Yes

Connect Hold
chain to file
before exit

Load Exit
History and take
EOB Exit

COMXIT

Set end of
buffers code

o

Set EOB'
Indication
(SI 29)

&

Execute Generatec
Command

RDWRT
2-B

RDWRT 6




Read

Buffered Read
Routine

<

Set Read

Switch

<

Save location of
EOF, ERR
routines

ﬁ ‘Exit

§

ECFER
EOF Exit.
Handle
Find L(Pool)
BORDF
F -
BORB uccess_ful
Attempt to take
one back
HA
B Unsuccessful
Reset GIVUP
R . T—
indxcnu‘o-n ol < —
e TS AT HFE  COUR KL [ :
{
— |
RDWRTCHY Y V=Y )
RDWRT 1 -
Master

Read routine

READ

104



REW

Rewind
Routine

Condition

(IR 1=3)

Routine for Rewiny

Condition rou~
tine for EOF
(TR1=7)

]

Set NDSEL
Seq. to REW
or WEF

3

Set inidal
conditions satis-

fied indication
(S1 25)

Exit via COMXIT

———p

Exit via
COMXIT

iy

erase /perm

4'—------

- s D TS e G s e e s e od

REW-WEF

FNLBC
Check point Output
file (SI 7 and ‘)
51 7 andg§ Find Pool
-1
Yes JNBFO . '
UNBFO - Unbuffer input
file
Unbuffer output
file I Exit via
NDSEL {;Q F—_—%D;I EOT
NDIELT - [ ‘ JYes
Unit xxxxx (file . _JWEH Set no inhibiwd
Naine) Rewind/ write end indication Print redundancy occur while
Reel xxxx of file =~ (S15) history ‘ writing EOF
XXXx records gl.‘E '
gg‘i'x\_xadancy histor, LOT-WEF ]




106

RSWR

Handler for
IORY and IOSY
writing

&

Arbitrarily set
IOSY indication

(51 33).

Set EOB dis and tum
off IOSY indication
(S1 22, 24, 33)

Subtract command
WDCT from avail-
able word locator

Enough open Yes

words left in

Yes

Yes
attempt to complc)
Set EOB indica-
Set generated com Set up generated “IOXYN Yes tion (SI 24) o
mand indicator command executed? >—'.J
(SI 23) :

No

RSWR 1



SETWR

Setup to write
cutput buffer

&

Find location of
IORT for buffer

in use

TRS ‘E’

24

Set location of next
available data word
in IORT

Save location of wo
used for checks

of next data

Incease location

Form word count
of buffer and place
in IORT

summing word by 1
Reduce word
count by 1

i BTP1

Extract buffer
size from BPCW2

and place in IORT

SUMMIT

Form Checksum

4” Buffer to

Pool

Store in Jast
data word loca-
tion

Adjust buffer
Counts

I1Y4




SHUT

De-activate file

7

Set initial con~
ditions satisfied
(S1 25)

SH1

Opened
Reserve file (Sl
1,22)

Increase open
count by 1 to re-
store original open
count for close

Checkpoint
(S1788)

UNFBl o

UNEBFIL -

Unbuffer input
file

@ REDCT vy SH2

History

Print Redundancy

SHUT 1

Unbuffer
Oy tput file

/08



Rewind (SI 33)

Form rewind
code

Rewind and
unload (S134)

Form rewind and
unload code

NDRSEL _~32

NDSEL! -

Rewind or re-

wind and unload

Unit xxxxx
(File name)
remove reel
YYYY

UNMNT

Set detach in-
dication (SI 16)

ﬂ PRINT

Resct reserve, in-
hibited, rush,
givup, rush his-

| (sEOsAREY)
T3

Yes

Reset OPEN
Indication
(S 3)

—

peeemnP Exit (To close)

SHUT 2

ind tape mark and
trailer to be

Write EOF

Write Trailer

109



/70

TRUNC
TRUNC

Truncate buffers in
use

DISCON ¥
RELES- DISCON

Disconnect buffers
in use

=

Sum buffers in
use count and
scquence count

Reduce number of
buffers by 1

Place number of
buffers in sequenc
count (FCBW 4)

s

Clear use count
(FCBW?2)

Locate END of Place location of
Regen chain beginning of sync.
=P chai into last buffes
of regen chain

Yed Place location of
] end of sync chain
’] into first buffer de-

ement of regen +

Sync

Regen. chain
chain exist

exist

ICL2 , | ) i
ICL1 E
5) .

bet ¢ chain (FCBW
ot om = Set sync chain

nto regen chain
(FCBW1)  (FCBWS) = Lo

Retain
(S1 33)

Release buffers

to pool




SYNCR

Gets a Buffer
from the
Executor

Y

Set Redundancy
and EOF
Switches

(S1 34, 35)

Set Rush Priority
Indicators

13,17
(s1 )

EOFEX

Take EOF

Exit

No Set Waiting Lite

On

(Sense Lite 2)

BORBF

BORBF

Initiate Read

Buffer ggmeavailable |

ACTV
[ACTV
Activate d Yes
Priority ‘ Completed? '
(MZE)
Buffer NOT gg‘lz 1
avai!able . Force output to
e y— > give up buffer

11

jumnn)>  EOF Exit

Tum wait
Lite off

| (Sensi Lite)

IS
;’

Synced buffer
to buffer in
usc address

v

Reduce buffers
ahead, increment
use

Update

Sync
Chain

SYNCR 1

s




/1=

Turn off indicators

(SI 34/35)

Advance count of
buffers used this
read

T
Set locator addrc:l
to L (fimt data, weg
word)

‘37
Set locator de- .
crement equal to
word count

H.Ef DISCON

DISCON -
Yes EOF Exit —tLQEX
W Disconnect
Buffer - Sequence error
ERR ‘
Exit
Reduce word ind location of bloc|

intemnal file Block se~

quence check ?

count by 1 (acautht) sequence word
for sequence wor

advanced b
1 7

SUMMIT

Setup for check-
sumsing omitting

checksum word —'b Form folded
checksum .

hecksums com-
pare ?

ERREXt ] CKSUM

Error




No Store updated

sequence number
in FCBW 4

BORBF

Last Synced .

initiate another 3

Buffer Al
avnh?a%lc
_Buffer aviilable
—

<7

Set Reinitiate
later bit

(S1 26)

A

i

URREX

Redundancy
occurred, error -—-b ERR Exit

print exit

Redundancy
occurred

N
0*‘ Retumn 1, 1

RDWRT
6 A

Switch On
7

SYNCR 3

"3



TRUNC

Truncate an
output buifer

v

Set truncate mode

(Reset SI 31)

RELES ‘g’

RELES 0 Held buffers

Release connected
buffer

Buffers in use

SETWR

SETWR

output

Sctup buffer for

YWRSEL %

WRSEL1

Write Buffer

Hold

Buffers (SI 27)

TRI

/4

Locate first buffer
in hold chain
(FCBW3)

Setup buffer for
output

WRSLH

WRSHL2 -

ENTHLD #

Write Buffer

Enter it in hold
chain

v

Set file reference
to pool
(FCBW3)

—d

TRUNC

Place location of
next buffer of
hold chain into

A




UNBF1

Unbuffer

Input
File

DISCON‘(?;’

DISCON
Disconnect buffex

in use if any

UBI

Locate next req.
and end of chain

Lo to address of fir:

Onlylrequest

request

/1%

UBS

Form new sync
chain starting with

chain exist

location of 2dn

request
Yes
. 72
Save location Location of 2nd re- Location of Location of end of
of first buffer qaest to beginning a first in sync chain updated sync chain
in sync chain of sync chain to last buffer fro to decrement of
I¢. hain first buffer
)
UB3. 25 7 .

Tum on wait
lite

(sense lite 2)

ACTV ‘g7
ACTV

Complete last

. request

Clear sync
counter (synct)
and delete switch
{Temp)

UNBFI 1

- Note: At trap this request will be entered into sync chain



AT

T

Extract words
specified by syng
chain (FCBWS3)

Buffer in sync
chain processe

8

NDSEL 1
NDSEL T
Reduce syncCT
BACKSPACE by 1
RECORD
Tape position prior
to this EOF to UCB Clear TEMP and
unbhibit file
Exit (St 5)
1,4
J

Increase sync coun
by 1 {count of BKS
needed to restore
to this condition

PS

Update sync
chain

EOF g
associated with this
buffer

Yes

Pickup tape positi
prior to EOF from
data WD 1

n

Save in delete SW.
(Locaﬁon Temp)

N |

TOCLOSK
&

Reléase this
buffer to
Pool

SR

T 1IN 9 .



Exit 1,4

UNBFO

Unbuffer output
File

TRUN

TRUNC -

Truncate buffer
in use

UNBF 1+l

Sct wait lite on
(Sense lite 2)

4

Activate priority

Tum off wait lite

* (sense lite 2)

Qutput file EOT
Handler

UNBFO

n7T



WRITE

Buffered
Write
Routine

NOPXIT

Find location of
command list
and exit

r* Exit

Find location
Of Pool

RIAWRT ‘57

RDWRT1

Master control for
read and write

~ WRITE 1

/14



Loadet

BALL % (Prep)

nidalization

BBLU + (Prep)

BCARD

(Prep)

we

A

.......“7
Check for

"job" card '

1. Select faput
builer

p oo am-
jo v w2 > o@e

1. Read ist card
2. walt for trap

2.prepare to roaf

ACTV (IOEX)
14

Check chan-

nel activity

L=

1.Check for
tape check/EOF
2. Move 2 words
o output beffer
3. Select next
input buffer

-A.Pmyuu to

v
resd
AN

hwsummeon
mwesweons

S.Initiate rea-
Jing 2nd card
G.Move fe-

maining words
of 1st buffer to
output buffer.

pent eard

vewsomans “F‘g; (Prep)
m&f& &‘mn ‘i'vocull Job

o mor
Coutrol cards:
Job card
File card (1)

Check chan-
nel activity

i\

[
'y LI

card dats

Examine con-
{!&yéadon dcf

B

{Prep)

N h
DI

I
¥1 Scancard

flelds as re-
quited

Convent BCD

to binary as
re quire

RSARD (Preg)

b ¢ @ --..qoq
Check for

"File'card,®

<y

Wait for trap

1. Check for
tape check or
EOF

2. Move 2 word:
to output buffed
3. Select next
input buffer
;é:&epnu to .

o - o o

S.Initiate rea-
ding 3rd card
6. Move remal
ning words of
2nd card to.

output bulfer~

SAVE JOEX
TRAP Save pertinent
° information
ACTV (IOEX)

XTRAP (1OEX)

Trap se-
quence

ACTV (IOEX)
ntown sm——

A ] Check channe)
actvity

‘ Pro
ee [ eNimadn, BSCAN (Prep)
.?.?\g‘j‘z.;.a W Proceds file s
Get'data Bom card data Scan card
next card fields as re-
aired N
BCONV  (Prep
Convert BCD
q.] V] to binsry a5
BASGN”_ (Prep BSCAN. !Pmpl
BAS N L )
- v |
1/0 unit amigrpe—{Plsc on card figld
ment, as required
RCONV ‘her
2 Convert BCD
. to binary as
required
] 4 seasemnd)

en



s mbweew

Check for date
card

- "o oo o wsaing
- o ww W w®

3CARD (Pre

ACARDLL

walit for

S

Move content |-

SAVE  (IOEX

Save pertinent
information

A AR A

Trap Sequence

of last card to

~ o buffer
BDATE (Pre
BDATE { )
Process date :—‘—-—.:-'
card data | onvert from
[BCD to binary
L, . required

BCOO of» (Prep)
POV 1

Scet up images
and print pre-
proce“@gﬂle
st ,_

~

Convert

to binary as

Generate BCD
1/0 unit desig
nation as req.

BWRT  (Prep)

Print as re-
quired

BCS0 oty (Prep)
Preprocessor
WISp-up

soao JELEX)

Move file block
and load pmgtsf

PAUSE (IOEX)

rnt and halt
as required

) To main program

.1
PiConvert from
binaty to BCD
ae required -

120



TRl

Common entry to
routines. Performs
initialization

ACNY _ (IOBS)

ATTCHI

1. Check o sce if
pool joined, If
$o print error

Inadiadind JF N0 P IPEY

~450 {1OBS)

CASU

- Extract location of

1. Check to see if
opened previousty

2. Location of peol
w0 FCB

file from file list.

ADIBC (1085)

et ISP SO ——

1. Enable taps

. "> - @ - - owd

1.Place conmol bis
in FCB

2. Check © see if
all files in list
stached

in pool adjust pool
buifer count, if aot

OPAT (1OBS)

1 buffer is available]

NDSEL  (IOEX)

| QFEN,

1
et iiegnging

1. Transfer w set
dJdensity
oo . > w W @ -

- - - --e

e - - - - - _* 1. Determine if re-
wind is to be per-

formed (immediai
b e c o c oo
e v = - - - o
1. Output file
operations
”"---.—.J

prs > > as w w =

1. label operations

pr = > - - - -

Check validity
of unit

1. Set open and no
EDT?;&.

COMXIT (IOBS)

Cotnmon exit routine
o main program

S

ACTV ‘!OEX!
ha'

adjust counts and

RDSFLL
If buffer availabl Bf Place bufferin Prepare for [/O
request status operation.Check

4 chamnel activity

usm

TSX

ATTACH. 4
POOL

usti .t
FILE 1

FILE 1 is unlabeled, input and mounted

1S + TOBS

Set up select op-

Noop for Read

m




ENTRY (1OBS
_ENTRY!
Common entry to rou-
tnes. Performs
initialtzation
BSF ¢ (I08S)
BSF !

Transfer to "BSCKS"

Check for file count
of zero

BSCKS

(108S)

I BSCRS

Cetermine if file

Exit from routine

4

L

step unit! all buffc
in sync chain are
processed.

Exit from routin
when count equal
ter0

TSX BSF, 4
£/ 3 fie,,2
Conditdons:

1. Input file

2. Buffers in request chein
3, Buffers in sync chain

s (initialtze)

buffers in use

NDSE —
Perform backspaci
records

L=

NDSEL JOEX.
[ NDSEL1

1. Repeat above
step untll specified
nomber of BSF'scom

Backsp file

]

R.DSEL 1IOBS

—

COMSIT (10BS

COMXIT

to main program

Common exit routine

pleted. ACTV  (IOEX)
2. Prepare for dummg RDSEL-WRSEL1 ACTV ) m
read across EOF marl Place location of Prepare for [/O ISSUE1
s2lect routine in hec Set up select -
UICBW2 decrement N
- eeccccncascmccman . ' channel sctivi !
P | and 0000's in i :‘:::.::::‘
Wait for trap then set address (dummy ‘T
50 inhibited ladication butfer) IOEX
restore file type, and seq
ol hain
:err'xomy sync c to ——’ Noop for read
—1 | }

Cecmtcnecamanan

| Lk

C
FNLE (1OBS}
’ Find Pool
UNBFI __ (IOBS)
UNBFI1 DISCON __ (1OBS)
Transfer to [5isc 1£s ] POOIRD  (IOBS)
- .".l?l‘ffC?N.'. ...... . Extract Jocation of POOLRD BTP2 (108S)
.- buffer to be release Reduce count of
1. Check for exis- comessmesessemeT buffers in use Move buffer from
tence of request ——" _____________ ——— use back to pool
chatn.  } }  foomtTTTTTmTTTT ——’! ch-lncgva\’l"updne
2.1f more than 1 Set FCBW3 torefer] § 0 _ ...
request in chain to pool BCKBE (ICBS)
add all buffers
exceptimmee- | | Y |} VT ’ Adjurt pool
questchalntobe-| ¢ | . 1} | f=ooomememeee buffer "
ginning of sync
chain
ACTV (IOE.X)
_____ ACTV
___' Complete last 1SSUE+ (10BS)
........... ... & request-prepare fof ISSUEL
Adjust sync count ”h o :P::ﬁ""i ¢ s“:: "l‘:‘ °P'.
to represent nambe} check shanne erations and exe
of backspace re- activity cute them
cords required to —.WL—'_L_L
position tape to y IOEX
point of use by
routines (#of Noop for read
buffers synced)
R J
} TOCLOS Klsl .
‘.‘ Adjust counts of POOLRD  (1OBS)
LRt comeaan buffers req d POOLRD
Continue sbove and buffers in use. _._.u Reduce count of T 1OBS
BT R (IOBS),

“Adust pool buffer

Move buffer from

BCKBF 108BS

count

zTz2z




ENTRY (loBs) TSX COPY, 4

2RISR PZE FILEL, , FILE 2
Common entry to Conditions:
routines, perform 1. Output file has buffer in use status onjy
infialization FNLBC (10BS) 2. Input file has only bulfer in use to transfer,
words previously located with "N™ type
Find associated command
pool
COPY 5 (IOBS)
- e |
[COPY-STASH! g —ed 155 "
A RE 108S
1. Check to see if both TRUNC T { )
filesNopen Set truncate mode A ]
2. Truncate output o '——H Determine if held’
buffer buffers are to be
---- R ¥] Determine if truncated
------------------ 11 butter 16 o be heid
1. Transfer buffer in _SL'FW'R'J (IBS)
ute by input file o} | F.. ceeieanaiall SETWR
output file use. e R © Form IORT word
2. Truncate transfepred Transfer o count
buffer "WRSEL"
———wmrj (loBS)
WRSEL ACTV __ (IOEX)
................ e o ————
b Enter buffer in use ACTV
- into request status —'_’ Prepare for 1/0 ISSUE+  (1OBS)
"""""""" aa heck 1
Set FCBW3 to v
refer to pool channel acivity Set up select
- operations and
" execute them
; UN  (IOEX)
| Permit re Jundancy]
2l teape
RELES (JOBS ) ’
RELES
Reset misc. indi-
I dators
J
—IRUNC (K
———pf TRUNC ) 1oBs
a&‘ Sct wuncate mode RELES
- Find locadonof [T 4 ™ OO N RELES
ransferred buffes e o ; Determine If held
Determine if buffer buffers are to be
is to be held (can- truncated
not occur for copy)
‘“-—afmrj(wu)
Ca s e
-
P]Form IORT word
count
Transfer to "WRSEL)'
{{e]:]
WRSEL CTY LUQEX)
‘_ ¥ |Enter buffer In use ACTY
into request status. ——’ Prepare for 1/0
operations check IoBs)
channel setivity ISSUEL
Set up select op-
—-_’. erations and exe-
‘l_‘,ﬁ'"*
. IOEX
Permit redundancy
--------- cvacannal | trap

Reset misc. indica
tors

]
POOLRD (IOBS)
POOLRD
Reduce count of PAdjust pool buffer

buffers in use

et FCBW3 to refer to
ool (input buffer)

coMxiT I (108S)

fomxaT
Smmon exit routine to
jrnain program

etermine if anothe]
{fer should be
ﬂleJ(umme no.)

2t



ENTRY {IOBS)

AN

Common entry to

routines.  Peforms

initializadon

READ  gp  (IOBS)

REAL

FRB som

1 Save location of EO?

¥NIBC  (IOBS)

Find location of

1 CK (-'.wu.'v.in.d-icah s

P} ool

RDWRT o  (IOBS)

TTTCTY

2. Bring out 1OCH

Lot

b, Check butler for
avaibable words

1. Reduce locator de-
cremem (WD.CT)

3. Set up transmit

loop
4. Transmil words

spuecified.

Determine what to Jdo
a1 completion of
command {teminate)

.

1 Extract pool location

connman:d, save trans
mit location and wor

SYNC (1OBS)

SYNCH

1. More bulfer fror
& sync chaln o us

2. Adjust Jocutor addre
{fecation vl next worl

from buffer 10 Jocutio

2. Adjust buffler
count (FCBW2)

1. Update sync chif

4. Scetup avallnbly
worl lecator
(BCW1)

N 1088)

Placc nuniber of
available words in
deerement of com

hand

S :

RELES {1OBS)

RE
Find buflfer to be

..,___’ Determine whether

C.O.\leT (108S)

COMNIT

Common exit routine
te main program

3

fcleased

aevmmedbascncusnhe

POOLRD  (lOBS)

buffers in us

cheees neeecabanan

Set FCBW3 1o refer
to pool

Reset Misc, Ind

1088

or not enough bufle|
are in request staus
to keep file ahead
and act acconding)

____’ Determine if un-

1. Reduce count of

TSX READ, 4

|47 FILE, , EOB
PZE EOF, ,ERR
IORT 4,0
Conditionss

1. Initial read

2. Mote than 1 {fiied buffer in sync
chain

3. No criors or EOF/EOT

4. EOB =0

BTP2  (lOBS)

ove buffer from

| S ol B
i . o ewad . '

,_KBF OBS Co .
Adjunt pool dulfer
count

CKGIV  (IOBS)

CAGIY

TR

s

¥ ¥



CENTRY1

lc ommon enuy to
Peliorms
initiallzation

ronstines

PRTet I (IOBS)

C LOSE !

1. Check to see if mul-

tiple filed are to be

L. losed through the useof
b file Hist

N

1. Check to see if file

opened previously

i Check to see if file
s Input or output

1. Transfer to shut

youtine

1. Deteemine i all
lesired filed are closed.
| no lovp, Hf yes exit

CA3Q . (1OBS

CASU

Get location of
file

(10BS)

FHLBC

e et e

ﬂnd Pool

ADIBC __ (IOBS)

ADIBC

I

Adjust pool buffer
count

SHUT __ (10BSY)

SHUT1

108S
JCOMXIT

common exit routine
to main program

1. Check to tee if
file is open

1. Transfer to
"REDCT™ routine

Sttt ettt
Determine whether,
rewind or rewind

and unload was calfed
for

o

."‘ Print redundancy

un
UNBF11

1.Check for exis-
tence of request
chain

2.1§ more than | re
quest in chain add
all buffers except
first in requent eha)
to befinning of eynd
chian

Adjust syncaount to
represent mimher o
backspace records
required to positon
tape to point of uze
by routines (# of
buffers synced)

Continue above
step until il bufier]
in sync chain are
procesead

DISCON __ (1OBS
e DISCON-RELES

Y e
. Complete last re-

Extract location of
buffer to be relexse

PTW 21" 3

Con litlons:

1. Inpe file

2. Buffers in request
3, Buflers in sync

4. Unlabelled

POOLRD  (10B5)

POO,
Reduce count of
buffers in use

Move buffer from
2 nmﬁ‘éﬁxml

A

quest-prepars for

8ut FCBW3 to chaln
refur to pool
Adjust pool bulfer]
count
S
ACTV  (IOEX)

ISSUE+  (IOBS)

[1SSUE

1/0 operation chec ¥ Set up select oper-
chanrel activity ations and execute -
them
RDUN ({1OEX)
Noop for read
e J
_TOCLOS_(joBs)
Adjust counts of POOLRD 108S
buffers requestad
und buffers i use. 4] Reduce count of
{initialized) buffers in use
LA PR Move buffer from
aoecemcerancasns use back to pool
c : n+update poo
BCKBF  (1OBS)
mmsssssesmnesn-es Adjust pool bufles
L eoncsconneccnnan count
1 )

.‘%u_.ﬂﬂm‘

;

Exit from routine
whan count equals

ARID.

‘Perform backspace
records

REDTT (IOBS

history

1OEX
NDSEL1

cation

1. Reset open indi- ‘T

1.Set up select
3‘. g{;ﬂé;;:ee .8°""°‘
S?y:t density st
rewind indicator

L

—



o

pOARLELE FUIER

Common entny to
reutines  Perform

initixtization

REW - (IOBS)

REW-WEI .
Check 1o sce if file is
unlabelled and open

Transfet to seledt
routine (non-dste)

Sct no inhibited fndi-
cavdon

FNLBC  (1OBS
Check o see i file iy Find Pool
output

UNRFO  (1OBS)

Trans{ar to truncate]
routine to truncate
buffet in we

L
........... oMy

Chech for waiting
requests and satisfy |
them

TRUNC__[lOBS};
TRUNG

Sct truncate mode

Determine if buf-
fer i3 to be held

Transfer to
“WRSEL"

RELES  (IOBS

TSX REW, 4
PZE FILE
Conditionst

1. Output file
2. buifers in request chein
3. Buffer inuse -

RELES

Determine if held

buffers ate 1o be
truncated

SETWR 108S)
PR |
SETWR

Form IORT word -
count

S— |

CT—

tefer to pool

Set FCBW3 w I‘-‘

Enter bulfer in use
into request
status

L—nEEs“l (1088)
137 2w

Reset Misc, Indi-
cators

Check for BOT

ACTV  (1OEX)

ACTY.

~—H

Prepare for 1/0
operations. Checl
channsl activity

1SSUE+ 10BS

Setup select oper-
ations and executcy

them
R

RDUN ‘IOIXI

Permit recun- |
dancy trap

NDSEL1

2. Rewind

4. Set density at

1. Set up smlect
instruction

3, Set tape positio

counts to tero
(Lr.)

rewind indicator

e s

Print redundancy
history

to main program
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ENTRY ({OB5)

TERTAY

Common entry to
routines, perform
inldlization

STASH W (ICBS)

COPTRTASI
1. Check to see i both

files open
2. Truncate output
huffer

1. Determine "CASE"
of copy

2. Chack to see il
buffer is connected

1. Traisfet buier In use

by Input file to output
file use

Find locadon of trans|

ferred buffer

et FCBW3 w0 refer to
ool (input buffer)

__FNLBC ugm_]

Find assoclated
pool

.____awuc-] (108S

| TRUNC
Set truncate mode

Determine if buffey
is to be held
Trensfer to
"WRSEL

l

]

RELES (JOBS)

RELES
Detennine If held
buffers are to be

truncated.

108S

SETWR

Form IORT word
count

WRSEL  (IOBS)

WRSEL
1. Locate buffer

>
Set FCBW3 to
refar to pool

TSX STASH, 4

PZE FILE1, ,FILE 2
PZE NTS
Conditions:

A L. File 295 an intemal output file, buffer in use
s status only

E ‘2. input file, which has only
to teansfer words previonsly located with

1 a buffer in use

[

ENTIN

“N" type command f'

(lonsy

A

Enter buffer into
regenerative chain

RELES (IOBS)

RELES

Reset Misc, indica
tors

TOKBB  (IOBS)

—Ehe:i 10 see if
P R

L bullopal o

TRUNC __ (IOBS)

TRUNC

Set truncate mode

Determine If buffen
Is to be held
(Cannot occur for

RELES __ (IOBS)

RELES

Detcrmine if held
puffers are to be

truncated

Transfer to "WRSEL"

[WRSEL

Form IORT word
count

1. Locate buffer

P

ENTIN

[ EnEr buller into |
V1 regenerative chain

RELES __ (IOBS)

RELES

Rest misc. indi-
cators

T

r. 2

POCLRD
1OBS

Reduce count of

BCKBF {IOBS)

buffers in use

Adjust pool
buffer count

CO.\(X]T* (JOBS)

COMXIT

Common exit routine
to maio program

CKGIV___ (IOBS)

_CKGIV.
Determine if an-
other buffer should)
be filled. {Assume;
no)

]

e J

e



SAVE (IOEX)

Entry to trap routine,
save pertinent condi=
tions

XTRAP

XIRNr-T

1. Check tor /O check
and store channel

2. Determine what
caused

(IOEX)

fo Cusgdtep ]
- ————— - P

1. Adjust tape position
(increase UCBW3 re-f
cord count by 1)

2. Prepare to enter
select routine

Al

ED {IQEX)

RE0U

Check for redundancy,
initiate corrective
measures if necessary

ISSUE- (IOBS)

ISSUEt

Perform wrap up for this
trap
1. Update req chain

1. Reset ndmdaﬁcy
<ount to zero (not
Bnecessary for speci-|

2. Move filled buffer
from recquest to
sync chain

]

fied ditdons)

e wom oo oo N

P e {QEX)

Initiate next operation

1.
2.
3.
4.

TRAP SEQUENCE under following conditions:

READ operation
CWT N
No errors or EOF /EOT

Only 1 request for present unit, but read
requests waiting for another

SAVE (10EX

Entry to trap routire,
save pertinent condi-

tivns

ASS OGN (IOEX)

for this channel:
1. If additonal requ
for the unit sadsfy

next request in chain
2. If none for this unit
scan UCB's for re-
quest waiting for

another unds and

Scan UCB's for one

waiting with request

{UCBW2)establish
riori

(IOBS)

T —

Set up select opera-

"=

tions and execute
them. :

2 OEX

r_—.' N

XTRAP W (10EX)

SIRARD

1. Check for I;O
check

2. Store channel in-
formation

3. Determine what
‘caused trap

4. check for EOT

5. Check word count
for noise record
length

6. Adjust tape posi-
tion (increase
UCBW3 record coun
by 1.}

7. Prepare to enter
select routine

ISSUE- (10BS)

1
2
3
+

T
diticus:

RAP SEQUENCE under tollowing con-

< WRITE vperation

. CWT

. No ernors or EQF/FOT

. Ouly 1 request for present unit, bat
tesuests waiting tor another

ISSUE L

Perform wrap-up for
this trap.

1. Update request cha
> 2. Restore IORT for

e = & - e e -
1. Reset redundancy
<ount o zero (not
necessary for spe-
cified conditions)

v e w - - -

b - - e m

1. Noise record

restore conditions

P
P W w - w ww w ﬂdwmtm.
1. Noise record
handling
|
TOEX
Exit to main program

*—l

nest time bulter is
used.

BTP1 (108S)

Rewm bulfer te pool,
update pool chain.

(IOEX)

Initiate aext opera-

tion for this channel:

1. If addidonal re-
quests for this unk,

—’ waiting with request

(IOEX)

Scan UCB's for one

(UCBW2) (establish

b

Exit to main pro-
gram-restore condi~

tions

satisfy next request SSLE OBS
handling in chain. ISSLE 1
2. If none for thi.' Setup select operation
unit scan UCB's “! and execute them
for request waiting
for another unit
and satisfy -that one. ‘_l
oI (ICEX)
" Set redundancy trap
OUT ™ 1oEx)



FNIRY File) A3

Common enury 10
routines. Poform Ini-
walizetion

INTRYL oo ]

) EQF,
M 1088
Common exit routine ‘
to main pregram

TSX wrr, 4

rx riig, , 80T
Conditions

1. Output file

2 puiters In requant ehain
3. Buflers in ue

WEF (ICBS)
Check 10 see §f file
s unlabelled snd opan
N {10B8)
daeie e ceemmesiace o
Chack to s il file
Is output Find Pool
P . eceaens . R W
s e Iy 7] Translerto RUNC___(IOB8
tansfer o selvct g ate tine q N
routine {non- duia) ﬁm.”f:‘f: Set truncate mode AILES  (IOM)
) P “Determise 1f held]
P ..,........“ bulfers are to be
i : Chach for walting | | ~""""°"" snmrosos truncawmd
| requasts and Datarmine If buffe
wtisly them 11 0 be held SE (KB $)
. er eraiasiuisacs R
et ecemaviess Form IORT word
count
K Trarelet to
“WASLL" )
. il
4e cdsvraeiseses R 1
cewes ek ewes ~ Emer buffer in
Sat FCOW) to 18- wen into Mquast
far to poel naley
SR |
RELES 088
Remet mix.
inNcators
]
ASTY LX) N
ACTY. ISSUR+  (JOBS)
asssievenimennacd Prepare for 1/0
perations chack o J1ssyr)
e R T channsl sctivity Sat wp mlect op-
Check for ROT eradons and ere-
———
A ™ Y " " : :
trap )
e T |
NDSEL .
\ DS!% 1
o cvrertamccaveoes [ - bet up de 10
Sat no inkiblied inswuction m%ﬂ
emriedeocecunmanns When & trap oc.
Indicadon . 2 ;: m:lﬂ:s cih::;.-
ehesazeve thybdinhd 233 normal tra
1. Write KOF * ?12 iouthmbxﬁ P
! 2. Walt dil operatt el tof t
. | wenipleted, thes mlJnﬂmmn ste )
chack for redundangy |
od 30T
3, Adjust tapw post
don counts
4. Check fot re~ . .
_.vousd podtios Ty
Prepare 0 con'ln“.
intesruptad tre,
Ju: transler \o"
trapping rou
M=
seemocesssencencccs - Print redundancy
Chack for 1OT history .
S ——— |
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INTRY 10BS

ENTRY

coMXIT + (10BS)
COoM

Common exit routine
to maio program

to pool

R

D

P L T T .

Common entry to TSX WRITE, 4
routine. Performs initi- PLE Filz, ,EOB
alization. [Telet 1] A, S
Conditions:
1. Initial write
whI . . . 2. EON-0
TE {I0BS) .
WRITE LNLES Jo8%)
Theek € 1T TiTe opdp
..... - - . e Find locaton of
1 4
Transler . pool
routine ‘
RDWRT JJ.OJ_SJT
RDWRT} .
1. Extract pool loci
2. Bring out 10CS$
commands, save trans-
mit location and word
count,
3. Change IOCD to
1OCT and set disconnec GTBUF (108S)
b GTBUF1
1. Check to see if
buffer is available
P} in pool.
SR ¢ 2. Available tuffer
1. Check buffcr (or UGS 1% pool
availsble words chain
2. Reduce locator de- 4.5et up available
crement (WOCT) wond locator
3. Adjust Jocator addres
(location of next word)
4. Set up teansmit loop
5. Trammit words from
tocation mecified to
buffer
c 1OBS
- . E TRUNG RELES {IOBS)
R R ¥ Isct truncate mode RELES
Determsine what to do “1 ----------- .ne De ine Il held
at completion of R e buffers are to be
commend (terminate) Determine if buffer truncated
is to be held
SETWR JOBS
...... eimeanaaan N £
L L LT TP .- V] Form IORT word
Transfer o "WASEL count
WRSEL  (lOBS) ACTV  (OEX)
["WRSEL XTIV
$ Enter buffer in  fommnedPd Prepare for 1/0 1SSUE+  (IOBS)
B use (nto request ‘1 operstions-check BT |
Set FCBW3 1o refer status channal sctivity e
steseeeusitecian Set up select

operations and
execute them

Permit tedun-

S 10BS
RELES

Reset misc,
indicators

dancy trap
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