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This Program Logic Manual provides documentation for
maintenance of the IBM System/3 Card System Absolute
Card Loader and Input/Qutput Control System (10CS).
This publication is divided into two parts. The first part
discusses the Absolute Card Loader; the second part dis-
cusses IOCS. I0CS is divided into three chapters — MFCU
10CS, Printer 10CS, and 1442 10CS.

The following sections are included, as required, in each
part depending on the size and complexity of the routine
being described:

1.  Introduction contains general information about the
functions and characteristics of the routine.

2. Method of Operation describes the data flow and
functional flow of the routine in general terms,
emphasizing the use of data areas.

3. Program Organization describes the organization of
each routine using narrative, flowcharts, and dia-
grams. Flowcharts are designed to provide easy
reference to the program listings.

4.  Data Area Formats describes significant data areas
(control blocks, tables, communication areas) used
by each routine.

Preface

A directory is contained in an Appendix at the back of
this publication giving the entry point and synopsis of
each of the routines.

This publication is intended for recall and debugging. When
debugging a program, this manual serves best as a guide to
the functional sequences of instructions in the program
Listing.

RELATED PUBLICATIONS

Effective use of this publication requires familiarity with
the material in these publications:

® IBM System/3 Card and Disk System Components
Reference Manual, GA21-9103.

® IBM System/3 Card System Operator’s Guide,
GC21-7513.

® [BM System/3, IBM 80-96 Conversion Program and RPG
II Support for the IBM 1442 Card Read-Punch,
SC21-7518,

® [BM System/3 Card System System Control Programs
Logic Manual, SY21-0522.
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Section 1. Introduction

The IBM System/3 Absolute Card Loader program per-
forms the following functions:

® Reads object program cards.
® Compresses text and end cards.
® Ignores any card that is neither a text nor an end card.

® Moves data from the read buffer to a specific location
in storage.

® Executes the instructions on the end card and branches
to the program entry point.

CONTROL INFORMATION

The Absolute Card Loader recognizes two types of cards

found in the object program, the text card and the end
card.

Text Card

The text cards contain instructions and constants, along
with the length and address of the storage area into which
the instructions and constants are to be loaded. The 96-
column text card is shown in Figure 1-1.

Columns 2-89 are compressed into 65 bytes of text by a
4-column-to-3-byte compression. Figure 1-2 shows how
the text card resides in storage after this compression.

End Card

The end card contains instructions that move the local
storage register (LSR) display routine to storage location
X'60°-X“77°. The end card also contains instructions to
clear itself from storage and transfer control to the object
program just loaded. Figure 1-3 shows the format of the
end card. Like the text card, columns 2-89 of the end
card are compressed into 65 bytes. Figure 14 shows how
the end card resides in storage after this compression.

Length — 1 and
T | Load Address Uncompressed Text Card ID
Columns {1 2 5 6 7 90 96
Columns Contents
1 T {card type identifier).
25 Test length — 1 and load address.
6-89 Text
90-96 Identification and sequence information.

Figure 1-1. Text Card Format Before Compression

12



Storage
Address
(hex)

T Not Used

‘ Length—1 | Load Address Cornpressed Text |Not Used| Card ID

o 1 16 17 18 19 1A 57 58 59 5F
Storage Length of

Address (hex) Area (bytes) Contents

0 1 Letter T indicating text card.

116 22 Insignificant bytes.

17 1 Length {N) which equals the number of text bytes minus 1.
1819 2 Two-byte address that points to the highest storage position into

which the text information from this card is being loaded.

1A-57 62 Compressed text bytes,

58 1 Insignificant byte.

59-5F 7

Identification and sequence information.*

*For error recovery purposes, 3 is subtracted from the sequence number.

Figure 1-2. lmage of Text Card in Storage After Compression

Uncompressed Text

Card ID

Columns

1

Columns

2-89

90-96

Contents

E {card type identifiar).

Instructions that move in the LSR display routine, ciear the Absolute Card
Loader from storage, and give control to the object program; LSR display

routine.

ldentification and sequence information.

Figure 1-3. End Card Format Before Compression

Absolute Card Loader — Introduction
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Entry Move LSR Clear toad Entry LSR Not Card
E Not Used Point Routine Loader | Point Routine Used D
Storage Address | I ]
Address 0 1 16 17 18 19 1E 1F 28 29 2C 2D 44 45 58 59 BF
thex)
Storage Length of
Address (hex) Area (bytes) Contents
0 1 Letter E indicating end card.
1-16 22 Insignificant bytes.
17-18 2 Two-byte address that is the entry point to the program loaded.
18-1E 6 mve 199{24},68 0C1700770044
This instruction moves the LSR prograrn to location X'60°-X'77".
1F-28 10 MVi 255,C" " 3C4000FF
MVC 254(135),255 OCB8600FEQOFF
These instructions clear Absolute Card Loader from storage.
29-2C 4 L 24,1AR 35100018
This instruction transfers cantrol to the entry paint of the program
loaded.
2D-44 24 LSR display routine.
45-58 20 Insignificant bytes.
59-65F 7 Identification and sequence information.*

*For error recovery purposes, 3 is subtracted from the sequence number.

Figure 14, Image of End Card in Storage After Compression

COMPRESSION

The data representing object program instructions is ex-
panded before it is punched on cards; therefore, it is not

in executable format. In order to reformat object program
cards and produce an executable module in storage, the
Absolute Card Loader compresses columns 2-89 of all text
and end cards. Each 4-column segment of expanded object
code on these cards is compressed by isolating the low-
order six bits in each byte and forming a 3-byte segment.
The 3-byte segments are then shifted to form a string of
text in storage location X‘17-X‘S8’ (Figure 1-5). Figure
16 is a flowchart of the compression and string-building
portions of the Absolute Card Loader program. The alpha-
meric labels on the chart blocks refer to segments of code
in the program listing. These code segments perform the
following operations:

14

AAAI150-AAA160: Since two different punch combina-
tions are read as XX010000, 7010000 (X‘D0’) is
changed to 00101010 (X'2A’), which has no equivalent
punch combination. This ensures that the low-order six
bits are unique.

AAA[80: Two ALC instructions are used to shift the

data two bit positions to the left. Since only the low-order
six bits of data represent text, the two high-order bits are
removed by shifting left. XR2 (index register 2) +1 points
to the rightmost byte of the 4-byte field to be compressed.
The compression cycle is repeated until four bytes have
been compressed into three bytes.

AAAI90: The compressed text is moved to the right. The
rightmost byte of the contiguous string is at storage loca-
tion X‘58°. When the entire card has been compressed, the
string of text resides in storage location X‘17°-X‘58’,



Storage
Location (hex)

Storage
Location (hex) 1

N 5
Storage
Location (hex) 17

@ The expanded text {card columns 2-89) initially resides in storage location X'01°-X'58’.

The 4-byte segments are compressed into 3-byte segments,

The 3-byte segments are shifted to form a string of compressed text.

Figure 1-5. Compression of Expanded Object Code

Absolute Card Loader — Introduction 1-§



AAA130

Initialize the
length in the first
compression
instruction
(AAA180) to one

AAA150

Decrement the
address in the
CLI instruction

AAA160

AAA190

.Build a contiguous
string of compressed
3-byte segments

Byte = X'DO’

Change
X'DO’

X"2A’

AAA180

Add the field
ta itself twice
to shift teft
two bits

Increase the length
of the compression
instructions

(AAA180) by one

Four

bytes Yes

compressed

Decrement the right-
adjusting instruction
for the next compres-
sion cycle

Adjust the
pointer {XR2)

to the next
4-byte segment
to be compressed

Entire
card
compressed

To AAA210

Figure 1-6. Compression of Text and End Cards
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ABSOLUTE CARD LOADER BOOTSTRAP

The Absolute Card Loader consists of six cards. The first
card is loaded by pressing the PROGRAM LOAD key.
The instructions on this card are executed and a branch is
made to the I/O routine (I/OR) to read the next card

(bootstrap the next card). All six cards are read in the IPL

mode. The following shows the area in storage that is
built by the Absolute Card Loader:

‘ Buffer

1l2|3|4|5‘6|l/0ﬂ|

X0

X'60° X'FF"

The six cards contain the following:

Card 1: Tier 1

® Instruction to initialize XR1 (index register 1).

Instruction to move 1/O routine to I/OR.

Instruction to move the first eight bytes of
Absolute Card Loader to #1.

Instruction to initialize the System Communi-
cation Area to at least 4K.

Instruction to branch to I/OR to read the
next card.

Tier 2

Card 2:

I/0 routine.

Eight bytes to be loaded into #1,

Tier 1

Instruction to move Absolute Card Loader
to #2.

Instruction to branch to I/OR to read the
next card.

Part of #2.

Card 3:

Card 4:

Card 5:

Tier 2

® Remainder of #2.

Tier 1

® Instructions to move Absolute Card Loader
to #3.

® Instruction to branch to I/OR to read the
next card.

® Part of #3.

Tier 2

® Remainder of #3.

Tier 1

® Instructions to move Absolute Card Loader
to #.

® Instruction to branch to I/OR to read the
next card.

® Part of #4,

Tier 2

® Remainder of #4.

Tier 1

® Instructions to move Absolute Card Loader
to #5.

® Instruction to branch to I/OR to read the
next card.

® Part of #5.

Tier 2

® Remainder of #5.

Absolute Card Loader —Introduction
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Card 6: Tier 1

e Instructions to move the last part of the
Absolute Card Loader to #6, overlaying part
of I/OR.

o Instruction to move the storage size to CLI of
loader from the System Communication Area.

e Instruction to branch to the entry point of the
Absolute Card Loader.

Tier 2

® Remainder of #6.

LOCAL STORAGE REGISTER {(LSR} DISPLAY
ROUTINE

The local storage register (LSR) display routine is used

to show the contents of a given register without destroying
the contents of that register. This routine is moved from
the object program end card to storage location X‘60°-
X“77’ by instructions on the end card. The LSR display
routine is shown in Figure 1-7.

The operator performs the following procedure to use the
LSR display routine:

1.  Sets the JAR to X‘66’.

2.  Sets the console address/data switches:
a. The two left switches are set to 34 to store a
register or to 30 to sense I/O device information.
b. The two right switches are set to the data source
to be displayed.

3.  Presses the START key. A halt condition is displayed
on the register display unit. The Q byte of the first
halt is the high-order byte of the information being
displayed.

When the START key is pressed again, another halt con-
dition occurs. The Q byte of the second halt is the low-
order byte of the information being displayed.

Another register or sense information can be displayed by
changing the setting of the two rightmost console address/
data switches and pressing the START key.

Location Instructions (hex) Instructions {symbolic)

X'0060’ FQO0C00 HALT1 HPL X'00',X"00

X'0083' FO0000 HALT2 HPL X'00',X00"

X'0066° 30000068 SNS STORE+1,X'00"
X'006A' 00000062 STORE # HALT1+2,##

X'006E’ 0C0000640062 MvVC HALT2+1(1) HALT1+2
X'0074' C0870060 B HALT1

Figure 1-7. Local Storage Register (LSR) Display Routine



STORAGE REQUIREMENTS X'0000
The Absolute Card Loader requires the first 256 bytes of
storage. The first 96 bytes are used as a read buffer Read Buffer
(Figure 1-8).
X' 0060
Absolute Card Loader
X'0100°
System Communication Area
X'0182’
Object Program
XXXX

Figure 1-8. Storage Map for Absolute Card Loader

Absolute Card Loader — Introduction 1-9



Section 2. Program Organization

Figure 1-8 shows the location of the Absolute Card Loader
in storage. See Chart AA for a flowchart of the Absolute
Card Loader.

1-10



ALDARA1

KRR 2RERERRRKR
x *
* ENTRY *
* *
AR RR KRR AR LR R L]
* *
* BY *
* *
ok Nk
.k.
LRI ) PRI L LTS 1 R AR R R Rk RA *,
hhdhdd * THITIALIZE * COHPABE STORAGE CODE‘ -------- b * b d: LELLL L LA L
* * *REGISTER 2 AND ‘ *LOC ATI '17EY) .* STOPAGE *. NO * *
* B2 *—_D¥ STING ¢ HI GH R ER *. AVAILABLE * ——D HALT *
- * * INSTROCTIONS * BYTE OF THE . . * *
LT * LOAD ADDRESS * *, o T e Py L
t#ttttt-t-ttnn--t LA PR P PR S s 22 2 Y L .
* YES DISPLAY: EC
AAAOBS . ARA230
RRRCORa bk bk AR R kR Rk ok Rk
= =
*READ PROGYAM * *XOVE TEXT DATA *
CARD * INTO STORAGE *
L] * *
* *
LTSI T ST TR 2 20 R KRRk AR
REk
* x
* D2 *->
* L L
wkkd * *
ARAOSO .. * R2 *
*, * *
* ®, Rk
NO . =% SEgUEHCE *.
—~*.NONBER < OR= .*
-, 3 ¥
* ¥
‘v -
* YES
AAADBD &
AR ART ki kk kb Rk
*
* CHANGE HALT *
*FPON L2 TO L1 *
* *
-~ -
kR ko kk
————————— >
AAAORD 2.*.. ABAOTO
.'FHPCH R AR PIRAT SR T RK LR
.* ERROR OR », YES * * * *
*, NOT READY ,® ——2 ¥ HALT ¥ __>% B2 «
*.CONDTTION.* * * A= *
* L% dhhkk kR r kR (L L
®x, >
* NO DISPLAY: L1 OR L2
AART10 %, %,
G2 X, 3 *,
. *. . *,
. *. NO . * *. NO
*, TEXT CARD ¥ ——>%, E¥D CARD o B
- .‘ *, c‘
*, ok *, .
*, -‘ - M
* YES * YES
| |
— |
A3A130 & %
.*tltﬂzttltt-tltt 3 *,
¥ *-
‘ COHP“BSS CAPD * YES .* PPEYIOUS *,
» cow L%, CARD IN -*
* ‘ *.STACKEBR .*
* * *, .
Ak ok ok ok ok R Rk *k, %
* NO
| | YL
| * *
L>% N2 %
»
kR
AAA210 -
a2 'S PR R LRI PE L2 20
% *, * TRANSFER *
- % *, Y®S CONTROIL 70 *
*, END CARD .*———————~)*INST°”CTTOV ON *
* . END _CAR *
*, ¥ ‘(LOCRTIOW X'19"
*, Lt e A L T
I RO |
v
hwk
* *
* By *
*
Pt ERAAK hAk Rk
* * ART: 55178
: RETURN : ______

kR Ak kR ko kR

TO: OBJBCT PROGRAY

Chart AA. Absolute Card Loader

Absolute Card Loader — Program Organization  1-11



2-1

7~
S
/m\
E
e
b
>
n
-
o
Sy
5
1=
o
o
>
-]
a
£
é
=
5
B
=]
-

o

§.2},.,.em..,...sw.\.«%é..&,«%@&?aae‘;«é.4.@2?%.:%,
.
R SRa st

o

..
L
SR P S e s

%
PART II
INPUT/OUTPUT CONTROL SYSTEM (10CS)



Chapter 1. MFCU 10CS Routines

Section 1. Introduction

Figure 2-1 shows which YOCS routines are used by the IBM
System/3 Card System programs. Figure 2-2 shows which

The IBM System/3 Card System Input/Output Control IOCS routines are used by RPG II Compiler phases.
System (IOCS) for the IBM 5424 Multi-Function Card
Unit (MFCU) is described in this chapter. The IOCS

routines perform IfO (input/output) operations requested SYSTEM REQUIREMENTS

by IBM System/3 Card System programs. Error recovery

procedures and operator restart procedures are provided The IBM System/3 TOCS routines for MFCU use the follow-
for each 10CS routine. Halt identifiers, which appear on ing system configuration:

the Message Display Unit, and operator restart procedures
are described in the IBM System/3 Card System Operator’s ~ ® 1BM 5410 Processing Unit

Guide, Form C21-7513.

e [BM 5424 Multi-Function Card Unit (MFCU)

MFCU Futl Function (Object)

10CS

Routines Full Function Modified {Object)

Read Only/Primary Hopper (Compiler)
Read Only/Primary Hopper (Ohject)
Read Primary/Punch Secondary {Compiler}
Read Only/Secondary Hopper (Compiler)

Card Read Only/Both Hoppers {Object}
System
Programs Punch Only/Secondary Hopper {Compiler)
System Initialization X
Program Maintenance X
Device Counter Logout X
96 List X
96-96 Reproduce and {nterpret X
Sort/Collate X X
Data Recarding X
Data Verifying X
80-96 Conversion X
RPG |l Compiler X X X X
RPG Il Compiler Object Program X X X

Figure 2-1. MFCU I0CS Routine Used by Card System Programs

2-2



Compiler
Phase D

Compiler MFC|
10CS Routine

RGAA

RGAC

RGAE

RGAG

RGAI

RGAK

RGCA

RGCC | RGCI RGCK | RGEA

Read Only/Secondary
Hopper

Read Only/Primary
Hopper

Read Primary/Punch
Secondary

Punch Only/Secondary
Hopper

" Note 1: These compiler phases have no MFCU 10CS routines in starage:

RGAM
RGAO
RGAP-RGBZ
RGCE

RGCG

RGCJ
RGCY-RGDC
RGGZ

RGJA

RGJC

RGJM

Note 2: All compiler phases not listed in this figure use the Punch Only/Secondary Hopper 10CS routine.

Figure 2-2. MFCU I0CS Routines Used by RPG II Compiler Phases

MFCU IOCS Routines —Introduction
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Saction 2. Method of Operation

The two major functions of the MFCU IOCS are to

(1) identify and perform the requested IOCS function and
(2) detect and recover from any MFCU [/O errors. Figure
2-3 shows the functional and data flow for object program
10CS requests. Figure 2-4 shows the functional and data
flow for compiler IOCS requests.

PERFORM 10CS FUNCTION

Object Program

The calling program branches to the MFCU 10CS routine
to request an MFCU function. An IOB (input/output-
block) passed by the calling program specifies either a
wait or an exectte call.

A wait call performs these functions:

e Waits for the requested operation to complete by wait-
ing until the buffer is not busy.

e Checks for errors and branches to the error recovery
procedures if an error ts detected.

® Clears the punch buffer to blanks if a punch call is
requested.

® Determines which of the two print buffers is to be used

if a print call is requested. The buffer is cleared to

blanks and its address returned to the calling program in

index register 2.

Calling Program

® Call IOCS
with para-
meter
pointing
to 108

10B

—

Branch to |10CS with requestsd
function

Return from requested catl ®

Execute Read, Feed

MFCU 10CS
(functional)

Identify and
perform the
function

1. Waitcall—
wait for
requested
1/0 to
finish

2. Execute
call—start
requested
110

Detect 1/O

ervors for

either wait or
execute call

When /O
error
detected

Execute |0CS Request

After recovery
,camplete

e~ functionat flow

s data flow

MFCU 10CS
(error recovery
procedures)

@ ldentity and

display type
of 1/0 errors

® Record error
information
in Error
Recording
area

@ Recover

-~

Error
Recording
Ares

Figure 2-3, Functional and Data Flow for Object Program MFCU IOCS Requests
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Calling Program MFCU 10CS
(functionall
Branch to 10CS with wait call _|® Perform the
function
Branch to 10CS with execute call 1. Wait call—
wait for Execute JOCS Request
Branch to 10CS with wait on requested
transport counter cail 1/0 to
finish Stacker
2. Execute 2
call—start
Return from requested call . requested y——
/o ’
Stacker
3, Waiton 1
counter call—
make sure
last card
processed is
stacker MECU 10CS
selected (error recovery
® Detect 1/0 When 1/O error detected procedures)
errors for N
specified call ® Identify and
display type
of 1/0 ervor
After recovery compiete
Execute Read, Feed Ty comp @ Recover
= functional flow
e data flow
Figure 24. Functional and Data Flow for Compiler MFCU IOCS Requests
An execute call performs these functions: Compiler
® Checks for errors and branches to the error recovery Compiler IOCS routines do not use an IOB or DTF (define
procedures if an error is detected. the file). The entry point determines the function to be

performed. These functions can be requested:
e Attempts to start the requested I/O operation.

1. Execute call.

2. Wait call for buffer not busy.

3. Wait for all cards to clear transport.

MFCU IOCS Routines —Method of Operation  2-5



DETECT AND RECOVER FROM 1/0 ERRORS

Object Program

Both the wait call and execute call check for I/O errors.
If an error is detected, the IOCS routine branches to the
error recovery procedures (ERPs). The ERPs attempt to
recover from an 1/O error by re-trying as many of the
previous operations as necessary to properly compiete the
functions and stack the cards.

Error information is recorded in the Error Recording area
for all errors except punch invalid and errors occurring
during error recovery. A halt code is displayed when the
error is detected. For a detailed description of the ERPs,
see Section 3, Program Organization. Figure 2-6 is a
summary of the halt codes for the error types and the
program action taken.

The MFCU recovers from six types of errors:

® Feed check — The halt code is F1 for the primary
hopper and FO for the secondary hopper. A second
halt displays the number of cards to be replaced in the
hopper and the last selected stacker. After the cards
have been replaced in the hopper, they are fed into the
wait station and then restacked. If a print operation was
not completed on the next to the last operation, it is
repeated before the card is stacked. All operations not
completed on the last operation are repeated before the
card is stacked.

26

® Print check — The halt code is F6. No program error
recovery is done. The program continues to check for
errors.

® Punch invalid — The halt code is F5. A second halt
displays the number of the stacker containing the
card in error. No program error recovery can be done.
The program continues to check for errors.

® Punch check — The halt code is F4. A second halt
displays the number of the stacker containing the card
in error. The punch operation is repeated.

® Read check — The halt code is F3. After the card is
replaced in the hopper, it is reread. Punch and print
operations are not repeated because they have been
completed.

e Hopper check — The halt code is F2. After the error
is corrected, the card is read or fed. Punch and print
operations are not repeated because they have been
completed.

Compiler

Compiler IOCS ERBP:s differ from object program I0CS
ERPs in that they do not record error information in the
Error Recording area.



Section 3. Program Organization

GENERAL DESCRIPTION OF MFCU I0CS ROUTINES
The overview presented in this section deals with an object

program IOCS routine. Compiler IOCS routines differ from
object program IOCS routines in these ways:

® Compiler 10CS routines do not use an IOB or DTF.

® Compiler IOCS routines have separate entry pomts
The possible entry points are:

1.  Execute call.
2. Wait call.

3. Wait for all cards to clear transport.

e Compiler IOCS routines do not record error information
in the Error Recording area.

® Compiler IOCS routines do not clear the punch buffer
if a wait call has been requested.

See MFCU IOCS Routines in this section for flowcharts
of specific routines.

Functional Description

The calling program branches to the MFCU IOCS routine
to request an MFCU function. Immediately following the
branch is a 2-byte parameter which points to the I0B. The

[OB contains the type of call, the function to be performed,

the record length, and stacker information.

The last two bytes of the IOB point to the 14-byte DTF.
The DTF contains buffer addresses needed by the IOCS
routines and provides space for storage of error information
(see Section 4, Data Area Formats, for the contents of the
IOB and DTF). Figure 2-5 shows the linkage of these
areas.

After initialization is done, 10CS checks the IOB to deter-
mine whether a wait call or an execute call is requested.
Wait Call

If a wait call is requested, 10CS performs the following
steps to complete the functions:

Branch to 10CS: Address | Next
Address Sequential
of 10B
cos? of 10CS Instruction
108 | Address
| of DTF
DTF
I0CS Routine

Figure 2-5. Linkage for Object Program MFCU IOCS Routines
® Builds an APL instruction to wait for the specified buf-
fer to be not busy.

e Checks for device errors and branches to ERPs if an error
is detected.

® Moves blanks into the punch buffer specified in the DTF
if a punch call is requested.

® Determines if a print call is requested and, if so, does
the following:

1. Assigns one of the two print buffers to be used in
the next execute call.

2. Stores the address of the assigned buffer in the
DTF.

3.  Loads the address in index register 2.
4.  Clears the buffer to blanks,

I0CS then returns to the calling program. Chart IA, part I,
shows an overview of the wait call. For a more detailed
flowchart, see Detailed Description of the MFCU 10CS
Routines in this section.

MFCU I0CS Routines —Program Organization 2-7



Execute Call

If an execute call is requested, IOCS performs the follow-
ing steps to complete the functions: .

® Waits for all previous I/O operations on the MFCU to
complete.

® Checks for device errors and branches to ERPs if an
error is detected.

® Updates the History Table with stacker information
from the R byte of the last SIO instruction (see Section
4, Data Area Formats, for the contents of the History
Table).

® Builds the SIQ instruction by moving in the Q byte
from the APL instruction in the wait call and the R
byte from its build area.

® Sets up feed check error recovery for the specified
hopper.

e Initiates the I/O operation (SIO).

When the I/O operation has been completed for a wait call
or accepted for an execute call, IOCS retums to the calling
program. Chart IA, part 1, shows an overview of the exe-
cute call. For a more detailed flowchart, see Detailed
Description of the MFCU IOCS Routines in this section.

Error Recovery Procedures Description

The wait call or execute call branches to the error recovery
procedures when it detects a device error, The status bytes
are sensed into the DTF and loaded into the ARR (address
recall register) from the DTF. Figure 2-6 shows the status
sense information for each error.

A check is then made for I/O errors. If none have occurred,
the error is a simple device-not-ready; the IOCS ERP returns
to the 10CS mainline routine.

28

1/0

Hatt Status Attention

Code Condition Priority |Byte | Bit | Light Program Action

None Simpie not ready 4 — |— [On Loop on the 510 until it is accepted.

None No-op 4 1 7 | Off Prime the wait station.

FO or F1| Feed check 1 1 6 Off Reissue all operations not completed.

F6 Print check {see 2 1 34 |Off Continue processing.

Note 3)

F5 Punch invalid 2 1 2 Off Continue processing.

F4 Punch check 2 1 1 Off Reissue the last command. if read was
specified, set off read bit before reissuing
command,

F3 Read check 3 1 0 Off Reissue read portion of Jast command.

F2 Hopper check 3 1 5 off Feed a card or, if the last command was a
read, read a card.

Note 1: Errors are processed in the order they appear on this chart.

Note 2: Byte 1 refers to the second byte (high storage address) of sense data.

Note 3: Two types of print check can occur:
1. Print deta check.
2, Print clutch check.

Figure 2-6. Error Recovery Information for MFCU IOCS Routines
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If an I/O error has occurred, a test is made to see if the
no-op bit is on. This bit, if on, indicates that the wait sta-
tion must be primed before the hardware can perform the
required punch or print operation. The wait station is
primed and the program returns to the IOCS mainline to
build the SIO instruction.

If the no-op bit is off, six types of errors are checked for in
this order:

1.  Feedcheck

2. Print check
3.  Punchinvalid
4.  Punch check
5. Readcheck
6.  Hopper check

The Q, R, and SNS bytes in the DTF are moved into the
Error Recording area for all errors except punch invalid
and errors occurring during error recovery. See Section 4,
Data Area Formats, for a description of the Error Record-
ing area.

Chart 1A, part 2, shows an overview of the ERP. Fora
more detailed flowchart, see Detailed Description of the
MFCU IOCS Routines in this section.

Feed Check

The halt code for a feed check is displayed (FO or F1). The
program maintains two counters. The display counter keeps
track of the number of cards in the transport, including the
wait station. The command counter keeps track of the
number of commands which need to be repeated. The pro-
gram builds the second halt by referencing the History
Table to determine the last selected stacker and the display
counter to determine the number of cards to be replaced

in the hopper. The correct codes for the second halt are
then selected from the Halt Table and this halt is displayed.

The command counter is tested to see if all feeds have
been completed. If alf feeds are not complete, another
card is fed into the wait station. The command counter is
tested again. When all cards have been fed, the program
returns to the 10CS mainline to repeat the last operation.
Figure 2-7 shows a schematic diagram of feed check ERP.

ERP

10CS
Mainline

Build second
halt

_— e — — . —— — —_—

Rebuild
SIO

Re-execute
operation

RETURN

Figure 2-7. Schematic Diagram of Feed Check ERP

MFCU 10CS Routines — Program Organization
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Print Check

The halt code for a print check is displayed (F6). Pro-
cessing continues to determine if there are other errors.
Figure 2-8 shows a schematic diagram of print check ERP.

Punch Invalid

The halt code for a punch invalid is displayed (F5). The
program references the History Table to determine the
stacker which contains the incorrect card and selects the
correct halt code from the Halt Table. This second halt is
displayed. Processing continues to determine if there are
other errors. Figure 2-9 shows a schematic diagram of the
punch invalid ERP.

No

Yes

HALT

Continue
processing

Figure 2-8. Schematic Diagram of Print Check ERP

212

Punch
invalid

Build
second
halt

=D

Continue
processing

Figure 2-9. Schematic Diagram of Punch Invalid ERP



Punch Check

The halt code for a punch check is displayed (F4). The
program references the History Table to determine the
stacker which contains the incorrect card and selects the
correct halt code from the Halt Table. This second halt

is displayed. The program retumns to the IOCS mainline to
repeat all but the read portion of the last operation.
Figure 2-10 is a schematic diagram of the punch check
ERP.

Read Check and Hopper Check

Error recovery is the same for these two errors. The cor-
rect halt code is displayed (F2 or F3). The program returns
to the- IOCS mainline to repeat the read or feed portion of
the last operation. Figure 2-11 is a schematic diagram of
the read check and hopper check ERP.

No

HALT

Build second
halt

10CS
Mainline

Rebuild
SIo

Re-execute
operation

‘ RETURN '

Figure 2-10. Schematic Diagram of Punch Check ERP

Turn off
punch/print
bits

‘ HALT ’
ERP

10CS
Mainline

Rebuild
stacker
portion of
SI0

Re-execute
operation

‘ RETURN '

Figure 2-11. Schematic Diagram of Read Check or Hopper Check ERP

MFCU IOCS Routines —Program Organization  2-13



DETAILED DESCRIPTION OF THE MFCU 10CS
ROUTINES

This section contains detailed flowcharts of the overview
flowchart presented previously (Chart IA). Chart IBis
broken down in this manner:

® Part 1 — Initialization and wait call

® Part 2 — Execute call

@ Parts 3 and 4 — Error recovery procedures

Notes relating to specific blocks in the flowcharts are
included for more thorough explanations.

01G2:

01C4-01E4:

2-14

Bits are set off so completed operations will
not be repeated. Only uncompleted opera-
tions and stacker selection need be
performed.

Two print buffers are used altemately for
maximum throughput. When a print wait
is requested, the buffer address is switched
in the DTF and loaded in XR2. The new
address in the DTF will be used by the next
print operation.
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02D1:

02F1:

02C3, 02Bs:

02E3:

02Cs:

Save the print bit from the Q byte of the
SIO of the last operation. This bit is used
to condition print re-try during error
recovery.

Stacker information is obtained from the
IOB. The print-4-lines bit is derived from
the record length in the IOB. The print
buffer bit is derived from the print buffer
address in the DTF.

Error recovery depends on the hopper
specified in the current operation.

1.  ERPis set up to refill the opposite
wait station since the entire transport
must be cleared when a feed check
error occurs. If no operation from the
opposite hopper has been processed,
this step is bypassed.

2. The test for a card in the wait station
is initialized. If a cardis in the wait
station, ERP increments the command
and display counters by one.

This decision is controlled by block 04C3.

If a punch or print is not requested on the
first operation from the secondary hopper,
no card is stacked and the History Table is
not updated.
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2-18

03C1-03D1:

03F1:

03F1-03H1:

03J11:

03C3:

03G5:

037s:

The program waits for the hopper-cycle-not-
complete bit to be static.

If there are no errors, a simple device-not-
ready has occurred and does not require
error recovery. Device-not-ready can be
caused by:

1. Hopper empty.

2. Stacker full.

3.  Chip box full.

4.  Covers open.

5.  MFCU STOP key pressed.

The program waits for all card motion to
stop. A feed check causes the machine to
stop immediately which may leave cards in
the transport. Other errors allow comple-
tion of the operation. The check for trans-
port counter = 0 waits for the operation,
including stacking, to be completed.

If an error has occurred during feed check
error recovery, error recording is bypassed.

A no-op condition indicates that the first
command for the hopper includes a punch
or print but there is no card in the wait
station. No error has occurred but the wait
station must be primed before the operation
can be executed.

These bits are set off because these opera-
tions have already been completed and must
not be repeated.

The ‘no’ exit will be taken only if the error
occurs during the feeds of feed check error
recovery. If an error occurs during one of
these operations, the feed must be re-tried
without decrementing the command counter.
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04B3-04J3:

04C3:

04FS5:

The display counter is equal to the numbes
of cards in the transport past the wait
station plus one if a card is in the wait
station.

The command counter is equal to the num-
ber of cards calculated for the display
counter plus one if a card should have left
the hopper but has not.

The number of cards in the transport past
the wait station is indicated by the hardware
transport counter. If a card is in the wait
station, the card-in-wait bit is on or both
the card-in-wait bit and the hopper-cycle-
not-complete bit are off.

If a card was in the opposite wait station,
it must be fed into the wait station because
the transport is cleared during feed check
error recovery.

Printing may not have been completed so
the print operation must be repeated.
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MFCU 10CS ROUTINES ARGENA

KRR 2R KEAKEN
> =
bd EFTRY -
* .

sexas At kA hwERER

This section gives a detailed description of each MFCU
IOCS routine. The functions of each routine are given as
well as its entry points, input required to perform the
functions, resulting output, and exits. Distinctions from
the general IOCS routine previously described are indicated. . :
The flowcharts for a routine are on a level simitar to Chart s SEmIOE 2
IA in General Description of MFCU IOCS Routines. For : :
a more detailed flowchart and discussion, see Chart IB.
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2 T, :tmucj;-n:ttn.-t:
- L
: H ° e IT ON ALL *
Full Function (Object) .;: ar :_.E‘.’ ______ >E oabEERS BOSY :
* .. _-" :n.-n—tntnno.:
»"YBS
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* L .'. ... s
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C‘hart: IC :ttttttlttttt!l'- "-_ _-'. :(.)E;:
*" %o » B2
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B2 t_‘ :ttllgjl -tttt--:
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: ; B <t M :
® Waits for the I/O operation to complete. f. ., . : .
:B;;— A P T I I
.‘Bz. *= RO
® Reads or feeds cards from the primary or secondary *
hopper.
EHAEEEonzttt'oﬂtt: Bﬂl‘ilgtﬂut utt-t-n:
. . * CLEAR _PUNCH # »  BOILD SIO *
® Punches and/or prints cards from either MFCU hopper. $BUFFER 1P PUNCRY ¢ INSTHUCTION %
:".l..ii‘..uﬁl. :")“..'t“.‘l):
® Provides stacker selection.
*G3 EXR L2 1L
® Detects and recovers from errors. bt S A yresteas M
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- =
33 5
. DTF [ETTIIES T8 S22 288
------------------------- >
Output: BAA160
t.“.’].“'l.“l.
»
. R . L . . RETURK '
® Address of the pl‘lnt buffer if prmt wait 1S speaﬁed. T T T T

T0: CALLIHG PHOGEAN
® Blanks in punch/print buffers if punch/print is specified.

Chart IC. Full Function (Object)—Wait and Execute Calls (Part 1 of 2)
® Punched and/or printed output.

Exit: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the IOB.

Routine Distinctions: None
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Full Function Modified for Data Recording/Verifying
(Object)

Entry Point: ARGENI

Chart: ID

Functions:
® Waits for the I/O operation to complete,

® Reads or feeds cards from the primary or secondary
hopper.

® Punches and/or prints cards from either MFCU hopper.
® Provides stacker selection.

® Detects and recovers from errors.

Input:
e 0B

e DTF

Output:
® Address of the print buffer if print wait is specified.

® Blanks in punch/print buffers if punch/print is speci-
fied.

® Punched and/or printed output.

Exit: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the 10B.

Routine Distinctions:

® Only the second print buffer is used.

® Address of the print buffer is not put in index register 2.
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Read Only/Primary Hopper {Compiler)

Entry Points;
® ARGE!l — Execute call

e ARGEI2 — Wait call

Chart: 1E

Functions:

® Waits for the 1/O operation to complete.
® Reads cards from the primary hopper.

® Directs cards to stacker 1.

® Detects and recovers from errors.

Input: None

Output: None

Exit: Control is returned to the instruction immediately
following the branch to this routine.

Routine Distinctions: Al ERPs-are provided except:
1. Print check.
2. Punch invalid.

3.  Punch check.

2-26
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Chart IE. Read Primary (Compiler) — Wait and Execute Calls

(Part 1 of 2)
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Read Only/Primary Hopper (Object)

Entry Point: ARGEC1

Chart: 1F

Functions:

® Waits for the 1/O operation to complete.

Reads cards from the primary hopper.

® Provides stacker selection.

Detects and recovers from errors.

Input:
e OB

® DTF

Output: None

Exit: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the IOB.
Routine Distinctions:

® Only the execute/wait bit and the read primary bit are
interrogated. Any other bits that are on are ignored.

® All ERPs are provided except:
1.  Print check
2. Punch invalid.

3.  Punch check.
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Chart IF. Read Primary (Object)—Error Recovery Proceduzes
(Part 2 of 2)

Read Primary/Punch Secondary (Compiler}

Entry Points:

® ARGEKI — Wait for cards to clear transport.
® ARGEK? — Punch wait call.
® ARGEK3 — Punch execute call.

® ARGEK4 — Read execute and wait call.

Chart: 1G

Functions:

® Waits for the I/O operation to complete.
® Waits for cards to clear transport.

® Reads cards from the primary hopper.

® Punches cards from the secondary hopper.

® Directs cards from the primary hopper to stacker 1.

® Directs cards from the secondary hopper to stacker 3.

® Detects and recovers from errors.

Input: None

Output: Punched output

Exit: Control is returned to the instruction immediately

following the branch to this routine.

Routine Distinctions: All ERPs are provided except:

1.  Prnt check.

2. Punch invalid.

MFCU IOCS Routines — Program Organization

2-29



ARGEK2

A2GIK]
LY R Y T T P e
« »
* ENTRY 2 *
« *

PR T P ]

ARGEK1
IR R E XL EEE S Y
- *
. EHTRY 1 .
* »

A REE TR KRNI AR AR

(LA R R FhRLR LI el

x«
>
=
Ll

*
. *
* PONCH WAIT *
* SAITCHES .
- -
* *

ARSI KRB EAT SRS

ARGTXS
FEREE IHesNark by
4 »

- ENTRY # *
- *

BEESE AR RS RRRO NS

E

tt‘tnz-t‘.t““
»
» ERTRY 1 *
- =
LR LY L T Y YT

HEBEARIERT AR ARG D &
* *

*SET PURCH WAIT *
: SWITCH :

- »
LI TER PR PL LS

-------- ->

RS AECIRER R OkR AR
- »

*SET READ/PUNCH *
:SHITCH 0 PUKCH:

» *
EEREER SRR AN

L] e AN IncHaMANGD K

YES * SET T0 BYPASS
* PUNCH

PRSP

LT 2]

- Ed
*UR AR EEER R KRR R K

———————— P [ —— emmm—————————
KAR020 o

2022

ERRKEG IEOE &S kknA N

» »*
* WAIT O¥ ALL ¥
* DUPPERS BUSY *
= »*
. .
- »

MR AR SRR R R R RES N

H2" T
*,
ANY *, YES
- BRRORS "_---“-;
“u. o rkEy
o, .® *002«
RO L4 Bz‘

»
»
»
»

EELTY
L *

RO .
» PA K m—mm
* .

L2y

. N anke
* PUNCH *. YEBS ¥ .
HAIT CALL .#--==D>% Juy »*
L oF L *»
*, Y cann
o e
*

P2 1
* *
* BO *
L] L]
anag
BKAQ40
SRR AEBYARER SRR ER &
L]

*
*UEDATE HISTORY *
: TABLE :

- »
ARRBRAN R AN AR

HARARCUACERVERRED
» *
* BOILD SIO .
*IRSTRUCTTION FOR*
: PORCH :

HEASEEN AR CR B EARD

P L
2002%
* DO A=)
- -
»has
BKAO50 ¥,
o’ el
Y®s .*°  PONCH =.
e, BXXCUTE ¥
*. CALL  .*
*_ «*
*, &
* NO

LT Y YT PR
. .
- BUILD SIO *
*INSTRUCTION POR®
» READ *

S8R ENRFVEIRRRAEE

Lemm e

ARKXSPNAXEREARERR
» -
*SET OP _ERP FOR *
* RESPECTIYE *
: HOPPERS :

FEAGERKARFEERSIND

EKa090 v
ERRCRASAB XD RN SRS

* START X/0 -
OPERATION

EAEEES AN IR NDERA NN

4
fab i d S TEEEIEEELE LY
* -

*WAIT ON RBAD IF*
* READ EXECUTE *
: CALL -

AL EY Y VLRSS L L)
LS
L

* Ju k-3
»

*x

EKA100 ..
Ja *

- *,
-* NORNAL *. HO
EXIT *

. ]
. -
*, % l
o %
* YEBS LT
»* -
® G2 *
bd *
Ankd
ERA1SO
AESRKGREEEEERRR
)
* RETO AN *
. -

AR R R AL 2 ) 1

TO: CALLING PBOGRAN

Chart IG. Read Primary/Punch Secondary (Compiler)—Wait and Execute Calls (Part 1 of 2)

2-30



01=H2
rHKO N roR
*00 1% * *
o2 M
! L2 L
EXB200 BXB28O

2
CEEEUP)F R AN AR RN & RS TELEE RS B
L .

*READ CHECX -

* * *2, HALT *
*INITLALIZATION * *2. RETRY LAST =
* * :OPBBATIDII *
-

» L
AxrREPIRRER O EN K CERENERIENET RN

= e emmsaa s —ms—————— —

EKB220

g
KEXOAC AP MR E N, AERERCQGRIRIKu ke
»

» *HOFPER CHECK -
* - 1, T L4
* SENSE STATIS * *2. RETRY LAST
= b *QOPERATIOR *
L3 - * *
LELEAEEILLERE L LS RN EEARRS ST N AR

EKB320 %
Da

-
- =
. -* HAIT ON »_ YBS
*, ~=>t, COUNTER o Hmmmemmgy
. CAaLL . ¥
., .« sxek
ot 00 1*
* * YBS * Dax
chne - &
. . L *
¢ BY houn
. . Eaek
aans v *0Q1»
EKB290 .., . * K2+
E2 *, E3 *. *
I TERT R PR TR P .. . o =,
. . NO . * ANY .. YPS .* ANY *
* <ETURN K(amaavanan, ERRORS . Tom——, RBRORS %
. k . o €, .
(AL RITLERALL L] ., " [ L .
= * .-,
= {ES ! * NO
T l
BKB240 ERB275 . "
EERKEPONREB O ARG D P3 .
*NO~OP I . L
*1. PRINE HOPPER?* HO .» PINAL =,
*2., ABTRY LAST * ——4. PaIfE -
*OPBRATIION : ".EBCESS!BI-‘
EREORANRK AN SR RS R
LT = YES
» -
« E1 %
- -
LT L)
EKC520
L I LT T T T ] ErEREGIERRARNIMOE
* FPEED CHECK * e
* 1_HALT TWICE =+ *PRINE THE WAIT *
*2.BESTACK CARDS¥ * STATION omomnd
* IN TRANSPORT . e
*3, 8BPRY LAST JQP» * *
SREENER S K AKX SR REERERA RS GO S Y

WRARRH 2ABMASE IR PR
*PUNCH CHECK he
*3. HALT TWICE =
TRY LAST *
OR b
*

=

o

*2, RE
:OPBRA TI

CRHE FA SRR GA AR EK
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ARGEB2

Read Only/Secondary Hopper (Compiler) B,
t 3
* ENTRY 1 :
L *
LI RIS P R 22 e 2
Ent’y Points: ArGEB3 EEEARRDRKERRRNRER
EET RS- RE TS P LT 24 * »*
:opwrar2 % scolNTER BuITCH *
o ARGEBI — Execute call .t-#-tt#ttt*t#tt‘ : :
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>
e ARGEB3 — Wait call RGeS HARAC D RN AR AR AR
kGO ARk R K * *
= » * SET WAIT CALL *
* ENTRY 3 bd * SWITCH *
* * * *
PRERRRRR R :#l#‘#‘l“#l##i#:
Chart: TH
>
Functions: BBAglgttnztttttttttt
* *
* WAIT QN ALL *
: BUFFBRS BUSY :
® Waits for the I/O operation to complete. x *
LR TR IR S22 28
® Waits for cards to clear transport.
- ‘-
® Reads cards from the secondary hopper. 52T,
¥ *, R
‘.‘ANY ERRORS ‘.‘lzi
® Directs cards to stacker 4. T et 1
* NO Rk ko
! b 4
@ Detects and recovers from errors. 1 .
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¥ *
‘.‘ WAIT ON '..YES
Input: None SCOUNTER Chit le—y
*, . e *
* NQ rak
* 2 %
* 82»
*
Output: None l
v

EBAQ30 ¥,
G2
* =

YES .*° .
Exit: Control is returned to the instruction immediately , AT CMEL ot

following the branch to this routine. et No
Routine Distinctions: All ERPs are provided except: NPURPER SR
* x
*UJPDATE HISTORY *
. » TABLE *
1.  Print check. . :

x
LR R R R P S L L L]

2.  Punch invalid.

EBACAQ
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* START Iﬁo *
. OPERATTO .

ANk Ak kbR k Rk

>
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ERERK DN RE RN KK
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* RETURN *
* x
kR Rk kR

TO0: CALLING PROGRAM

Chart TH. Read Secondary (Compiler)—Wait and Executé Calls
(Part 1 of 2)
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Read Only/Both Hoppers {Object)

Entry Point: ARGEE1

Chart: 11

Functions:

® Waits for the [/O operation to complete.

® Reads cards from either the primary or secondary hopper.
® Provides stacker selection.

® Detects and recovers from errors,

Input:
o [OB

® DTF

QOutput: None

Exit: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the 10B.
Routine Distinctions:
All ERPs are provided except:

1. Print check

2. Punch invalid.

3. Punch check.
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*
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* *
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EEA130 %
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* NO kR
* 2 *
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=
.. EEARQ3O
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*
* RETURN *
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TO: CALLING PROGRAM

Chart II. Read Only/Both Hoppers (Object)~Wait and Execute Calls
(Part 1 of 2)
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Chart I}. Read Only/Both Hoppers (Object)—Error Recovery Procedures (Part 2 of 2)
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Punch Only/Secondary Hopper (Compiler)

Entry Points:
® ARGEFI1 — Execute call
® ARGEF2 — Wait for cards to clear transport

® ARGEF3 — Wait call

Chart: 1

Functions:

Waits for the I/O operation to complete.

Waits for cards to clear transport.

Punches cards from the secondary hopper.

Directs cards to stacker 3.

Detects and recovers from errors.

Input: None

Output: Punched output

Exit: Control is returned to the instruction immediately
following the branch to this routine.

Routine Distinctions:

® All ERPs are provided except:

1.  Print check,
2. Punch invalid.
3.  Read check.

2-36
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Section 4. Data Area Formats . Bytes

1-2
34
10B (INPUT/OUTPUT BLOCK)
L . 5-6
Information is passed between object programs and the
MFCU IOCS routines with a 6-byte I0B. A 2-byte parame-
ter immediately following the branch to the MFCU 10CS 7.8
routines points to the low-order byte of the IOB. The
contents of the IOB are shown in Figure 2-12.
9-10
DTF (DEFINE THE FILE) 11-12

The last two bytes of the JOB point to a 14-byte DTF.
The DTF contains buffer addresses and error informa- 13-14
tion. The contents of the DTF are:

Contents

Address of the read buiffer for the primary
hopper.

Address of the read buffer for the secondary
hopper.

Address of the punch buffer for the primary
hopper.

Address of the punch buffer for the
secondary hopper.

Address of the next print buffer to be used.
This address is initialized to the first of two
consecutive print buffers. This information
is changed by IOCS at each print wait call.

Used for storage of Q and R bytes when an
€ITOT OCCUIS.

Used for storage of status bytes when an

' L Operation ﬁesewed I:' tacker Record Length j

eryor occurs,
Primary Hopper Secondary Hopper 000=Default stacker

101=Stacker 1
P e S N 110=Stacker 2
0=Feed 111=Stacker 3
Pri 100=Stacker 4

0=Wait 1=Feed |—J J

1=Exec | 1=Print | 1=Punch |T=Read | Sec 1=Print | 1=Punch |1=Read - Reserved
| | o | 1unch [1=Read [ e | tprin | 1-Punch| sl
Bit O 1 2 3 4 5 6

7 Bt 012 3 45 6 7

Address |01‘ DTF l

Byte 1 2 3 4

5 6

Figure 2-12. 10B Information for MFCU IOCS Routines
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HISTORY TABLE

This History Table contains three bytes, one byte for each
of the last three stackers selected. The build area for the
R byte immediately precedes the History Table. When a
stacker select occurs, the table is updated by shifting the
R byte and the first two bytes in the table one byte to the
right (Figure 2-13). All bits in the R byte which do not
contain stacker information are set off. The History Table
is referenced to determine the stacker number that should
be displayed in the second halt (feed check, punch check,
or punch invalid) or the stacker to be placed in the feed
command (feed check or punch check).

History Tabile

AR

Updated Historly Table
|

Figure 2-13, History Table

HALT TABLE

The 8-byte Halt Table contains the codes necessary to
display the appropriate information for the second halt of
a feed check, punch check, or punch invalid. The first four
bytes contain the halt codes used to display the number of
cards to be replaced in the hopper (0, 1, 2, or 3). The last
four bytes contain the halt codes used to display the last
selected stacker (4, 1, 2, or 3).

The display counter or R byte is used as a displacement to
the Halt Table. The display counter will contain the fol-
lowing, depending on the number of cards to be replaced
in the hopper:

Contents Displacement Meaning
0000 0 0 cards
0001 1 1 card
0010 2 2 cards
0011 3 3 cards

The stacker information bits in the R byte contain the fol-
lowing, depending on the selected stacker:

Contents Displacement Meaning
0100 4 Stacker 4
0101 5 Stacker 1
0110 6 Stacker 2
0111 7 Stacker 3

ERROR RECORDING AREA

This 42-byte area starts at location X‘180°. This area, a
history table of I/O device errors, is composed of:

® Eight 4-byte areas.

1.  One Q byte from the last SIO before the error was
detected.

2. One Rbyte from the last SIO before the error was
detected.

3.  Two sense bytes from the status sense instruction
for the device in error.

® Ten l-byte areas containing the position of the last ten
hammer echo checks. Each entry is converted from the
value recorded by IOCS (the rightmost byte of the Line
Printer Data Address Register) to the true print position.
See the System Initialization program for more informa-
tion.
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Section 1. Introduction

The IBM System/3 Card System Input/Qutput Control
System (I0CS) for the IBM 5203 Printer is described in
this chapter. The IOCS routines perform I/O (input/output)
operations requested by IBM System/3 Card System pro-
grams. Error recovery procedures and operator restart
procedures are provided for each I0CS routine. Halt
identifiers, which appear on the Message Display Unit, and
operator restart procedures are described in the IBM
System/3 Card System Operator’s Guide, GC21-7513.
Figure 2-14 shows which JOCS routines are used by the
IBM System/3 Card System programs.

SYSTEM REQUIREMENTS

The IBM System/3 printer IOCS routines use the following
system configuration:

® IBM 5410 Processing Unit
e IBM 5424 Multi-Function Card Unit (MFCU)

e IBM 5203 Printer

Chapter 2. Printer IOCS Routines

Printer Line Printer--Single Feed
10CS Carriage {Object}
Rautines
Line Printer~-Dual Feed
Carriage (Object)
Card Line Printer-Single
System Feed Carriage
Programs {Compiler)
Program Maintenance X
Device Counter Lagout X
96 List X
Sort/Collate X
RPG Il Compiler X
PRG 1l Compiler Object
Program X X

Note: These compiler phases contain the Line Printer-Single
Feed Carriage (Compiler) routine in storage:

e RGAA e RGAO o RGCS

e RGAC e RGAP-RGBZ e RGCU
e RGAE e RGCA e RGCW
e RGAG e RGCC e RGDE
e RGAI e RGCI e RGEA
e RGAK e RGCM o RGME
e RGAM e RGCQ

Figure 2-14. Printer IOCS Routines Used by Card System Programs
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Section 2. Method of Operation

The two major functions of the printer IOCS are to

(1) identify and perform the requested IOCS function and
(2) detect and recover from any printer I/O errors, Figure
2-15 shows the functional and data flow for object program
I0CS requests, Figure 2-16 shows the functional and data
flow for compiler IQCS requests.

PERFORM 1OCS FUNCTION
Object Program

The calling program branches to the printer IOCS routine
to request a printer function. An IOB (input/output block)
passed by the calling program specifies either a wait or an
execute call.

A wait call performs these functions:

® Waits for the print operation to complete by waiting
until the buffer is not busy.

® Checks for errors and performs error recovery procedures
if an error is detected.

® Checks for unprintable characters unless specified other-
wise on the RPG 1I control card (the Program Mainten-
ance and 96 List programs ignore unprintable characters).

No error recovery is done. The halt code is PC.

® Clears the print buffer to blanks.

g:;lg'::m DTF Printer 10CS
{functional}
e Call e ldentify and
10CS perform the Execute |0CS Request Printed
with 0B function Ljsﬁ"g
para- 1. Wait call-
me.ter wait for
_P°"“' requested
ing to 1/0O to fin-
108 ish
Branch to IOCS 2. Execute
with requested function call-start
requested
/0
Return from requested call ® Detect 1/O
errors for either
wait or execute ‘7
call Printer |OCS
(error recovery
procedures)
When 1/0 error
detected »|® Identify and
display type Error
of 1/0 error H Recording
After recovery |e¢ Record error Area
complete information
in Error Reoord-l
ing area
® Recover
——————  functional fiow
st data flow

Figure 2-15. Functional and Data Flow for Object Program Printer IOCS Requests
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Calling
Program

Branch to 1OCS with wait call 1

Branch to 10CS with execute call

Return from requested cal!

Printer I0OCS
{functional)

o Perform the

function
. Wait call - Execute OCS Request

. Execute

® Detect 1/O
errors for
specified
call

Printed
Listing

wait for
requested
1/0 1o
finish

call-start
requested
1/0

Printer I0CS
{error recovery
procedures)

When /O error detected & |dentify and
display type
of 1/0 error

® Recover

After recovery completed:

—_— » functional flow

- data flow

Figure 2-16. Functional and Data Flow for Compiler Printer IOCS Requests

An execute call performs these functions:

® Checks for errors and branches to the error recovery
procedures if an error is detected.

® Attempts to start the requested 1/O operation.

Compiler

The compiler IOCS routine does not use an I0B or DTF
(define the file). The entry point determines the function
to be performed. These functions can be requested:

1. Execute call — Prints line and spaces one after.
2. Wait call — Waits for the print operation to complete.

3. Overflow call — Skips to line 6 of the next page.

A skip to the next page of the listing occurs if:

e Overflow call is requested.

® The line six less than the form length specified in the
System Initialization Program is reached (see IBM
System/3 Card System System Control Programs
Logic Manual, SY21-0522).
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DETECT AND RECOVER FROM 1/0 ERRORS

Object Program

Both the wait call and execute call check for I/O errors.
If an error is detected, the IOCS routine branches to the
error recovery procedures (ERPs). The ERPs attempt to
recover from an I/O error by re-trying as many of the
previous operations as necessary to properly complete the
operations previously requested and stack the paper.

Error information is recorded in the Error Recording area
for all errors found. A halt code is displayed when the error
is detected. For a detailed description of the ERPs, see
Section 3, Program Organization. Figure 2-18 is a summary
of the halt codes for the error types and the program action
taken.

Printer IOCS recovers from six types of errors:

® Sync check — The halt code is PS. If an operation was
attempted but could not be started, the operation is
repeated. Otherwise, no program error recovery is done.

® Incrementer failure check — The halt code is P6. The
last operation is repeated.

® Print check — The halt code is P8. A print check can
be caused by a hammer on check or a hammer echo
check. K this error is caused by a hammer echo check,
the hammer echo check information in the Error
Recording area is updated. The last operation is re-
peated for either type of print check.

@ Thermal check — The halt code is P7. Error recovery
for thermal check is the same as error recovery for
sync check.

® Carriage check — The halt code is P1. The space/skip
operation is repeated. If printing was specified in the
1/0 operation, it is not repeated because the printing has
been completed.

® Forms jam — The halt code is P3. The skip operation is
repeated. If printing was specified in the 1/O operation,
it is not repeated because the printing has been
completed. :

Compiler

The compiler IOCS ERP differs from object program IOCS
ERPs in that it does not record error information in the
Error Recording area.



Section 3. Program Organization

GENERAL DESCRIPTION OF PRINTER locs
ROUTINES

The overview presented in this section deals with an object
program IOCS routine. The compiler IOCS routine differs
from the object program IOCS routines in these ways:

® Compiler IOCS routine does not use an IOB or DTF.

® Compiler IOCS routine has separate entry points, The
entry points are:

1.  Execute call
2. Wait call
3. Overflow call
® Compiler I0CS routine checks for print suppression.

® Compiler IOCS routine does not record error informa-
tion in the Error Recording area.

See Printer IOCS Routines in this section for flowcharts
of specific routines.

Functional Description

The calling program branches to the printer IOCS routines
to request a printer function. Immediately following the
branch is a parameter which points to the IOB. The IOB
contains the type of call, the functions to be performed,
and the space/skip values. The last two bytes of the I0B
point to the 6-byte DTF. The DTF contains overflow line
information and provides space for storage of error informa-
tion (see Section 4, Data Area Formats, for the contents

of the IOB and DTF). Figure 2-17 shows the linkage of
these areas.

Before checking whether a wait caill or éxecute call was
requested, 10CS performs these functions:

® [Initializes registers.
® Waits for print buffer to be not busy.
® Checks for errors (incrementer failure, print checks, sync

check, and thermal check) and performs error recovery
procedures if an error is detected.

Branch to 10CS: Add Next
Address of 'r;sBs Sequential
cos? of 10CS L Instruction
|
0B Address
| of DTF
DTF
10CS Routine

Figure 2-17. Linkage for Object Program Printer IOCS Routines

Wait Call

If a wait call is requested, IOCS performs the following
steps to complete the functions:

® Checks for unprintable characters unless specified other-
wise on the RPG Il control card. The halt code is dis-
played (PC). The program continues processing. Since
this check is done during the wait call, a wait call must
follow every print command if the check is desired.

® Clears the print buffer to blanks.
IOCS then returns to the calling program. Chart IK shows
an overview of the wait call. For a more detailed flowchart,

see Detailed Description of the Printer IOCS Routines in
this section.
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Execute Call

If an execute call is requested, IOCS performs the following
steps to complete the functions:

® Waits for all previous I/O operations on the printer to
complete.

Checks for all device errors and performs error recovery
procedures if an error is detected.

Sets overflow indicators for space or skip aperations as
specified by the RPG Il source program. The overflow
indicators in the utility programs are set for automatic
overflow.

Builds the SIO instruction by moving in the Q byte and
the R byte.

Initiates the IO operations (SI0).

When the I/O operation has been completed for a wait call
or accepted for an execute call, IOCS returns to the calling
program, Chart IK shows an overview of the execute call.

For a more detailed flowchart, see Detailed Description

of the Printer YOCS Routines in this section.

Error Recovery Procedures Description

The wait call or execute call performs the error recovery
procedures when it detects a device error. The status bytes
are sensed into the DTF and loaded into the ARR (address
recall register) from the DTF. Figure 2-18 shows the status
sense information for each error.

A check is then made for I/O errors. If none have occurred,
the error is a simple device-not-ready; the IOCS ERP re-
turns to the JOCS mainline routine.

The Q, R, and SNS bytes in the DTF are moved into the

" Error Recording area. See Section 4, Data Area Formats,

for a description of the Error Recording area.

10
Halt Status Attention
Code Condition Priority | Byte | Bit | Light Program Action
PC Unprintable character _ 1 6 Off Continue pracessing.
None Simple not ready - — | — | On Loop on the SI10 until it is accepted.
P5 Sync check (see 1,2 1 0,1 | Off Continue processing.
Note 3}
P6 Incrementer failure 3 2 3 Off Re-execute SI0,
check
P8 Print check (see 4,5 2 56 | Off Re-execute S10.
Note 3)
P7 Thermal check 6 1 2 Off Continue processing.
P1 Carriage check (see 78 2 0,1 Off Re-execute carriage control portion of S10
Note 3) {set off print bit).
P3 Forms jam 9 2 2 Off Re-execute S10. Skip to proper line,
None No-op - 2 7 Off —————
Note 1: Errors are processed in the order they appear on this chart except for no-op. No-op is checked following a

sync check and a thermal check.
Note 2:
Note 3: Some device errors have two types of checks:
® Sync check ® Print check

1. Chain sync 1.
2. Incrementer sync 2.

Hammer echo 1.
Hammer on

Byte 1 refers to the second byte (high storage address) of sense data.

e Carriage check
Carriage sync

2, Carriage space

Figure 2-18. Error Recovery information for Printer I0CS Routines
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Six types of errors are checked for in this order:

1.  Sync check

2. Incrementer failure check
3. Print check

4.  Thermal check

5.  Carriage check

6. Formsjam

248

If there are no errors, a simple device-not-ready has occurred;
this does not require program error recovery. Device-not-
ready can be caused by:

1.  No forms.

2. Covers open.

3. Printer STOP key pressed.

Chart IK shows an overview of the ERPs. For a more
detailed flowchart, see Detailed Description of the Printer
IOCS Routines in this section.



Sync Check and Thermal Check

Error recovery is the same for these two errors. The correct
halt code is displayed (P5 or P7). If the SIO instruction was
initiated after the error occurred, as indicated by the no-op

CHECK
bit being on, the program returns to the JOCS mainline to
initiate the SIO instruction again. If the error occurred
before the SIO instruction was built, the program returns Yes

to the IOCS mainline to continue processing. Figure 2-19

shows a schematic diagram of the sync check and thermal
check ERP. ‘ HALT )

RETURN
ERP

10CS

Mainline
Re-execute
operation

‘ RETURN )

Figure 2-19. Schematic Diagram of Sync Check or Thermal Check ERP
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Incrementer Failure Check

The halt code for an incrementer failure check is displayed
{P6). The last operation is repeated. If no errors occur, the
program returns to the IOCS mainline to continue process-
ing. Figure 2-20 shows a schematic diagram of the incre-
menter failure check ERP.

Print Check

The program determines if this error was caused by a ham-
mer echo check. If it is, the latest position in error is moved
into the hammer echo check portion of the Error Record-
ing area. The halt code for a print check is displayed (P8).
The last operation is repeated. Figure 2-21 shows a schema-
tic diagram of the print check ERP.

Incrementer
failure check

Rebuild
SI0

Re-execute
operation

l RETURN ’

Figure 2-20. Schematic Diagram of Incrementer Failure Check ERP
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Update Error
Recording area

]

Hammer
echo check

No
‘ HALT )

Rebuild
S0

Re-execute
operation

‘ RETURN '

Figure 2-21. Schematic Diagram of Print Check ERP




Carriage Check Forms Jam

The print bit is set off so printing will nét be repeated. The The print bit is set off so printing will not be repeated. Con-

halt code for a carriage check is displayed (P1). The last trol and skip information are placed in the SIO instruction.
operation, except printing, is repeated. Figure 2-22 shows The halt code for a forms jam is displayed (P3). The last
a schematic diagram of the carriage check ERP. operation, except printing, is repeated. Figure 2-23 shows

a schematic diagram of the forms jam ERP.

Set off
Carriage print bit
check
Set up skip
Set off operation
print bit
HALT
HALT
i Rebuild
Rebuild slo
SI0
Re-execute
Re-execute operation
operation
RETURN
RETURN

Figure 2-22. Schematic Diagram of Carriage Check ERP Figure 2-23. Schematic Diagram of Forms Jam ERP
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DETAILED DESCRIPTION OF THE PRINTER 10CS
ROUTINES

This section contains detailed flowcharts of the overview
flowchart presented previously (Chart IK).
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Chart IL. Detailed Description of Line Printer JOCS (Part 2 of 2)

Printer IOCS Routines — Program Organization

If the form is positioned
beyond the overflow line
after a skip or space oper-
ation, overflow is indicated.

If the skip is to a new page
for an RPG II overflow line,
the overflow indicator is set
off;; otherwise, the indicator
is unchanged.

The print bit is set off
because the operation

has already been completed
and the print buffer has
been cleared. The program
skips to the proper line, but
lost print lines cannot be
recovered.,
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Chart IM. Line Printer—Single Feed Carriage (Object)—Execute
Call and Error Recovery Procedures (Part 2 of 2)

PRINTER |OCS ROUTINES

This section gives a detailed description of each printer
IOCS routine. The functions of each routine are given as
well as its entry points, input required to perform the func-
tions, resulting output, and exits. Distinctions from the
general IOCS routine previously described are indicated.
The flowcharts for a routine are on a level similar to Chart
IK in General Description of Printer IOCS Routines, For a
more detailed flowchart and discussion, see Chart IL.

Line Printer — Single Feed Carriage (Object}

Entry Point: ARGEQ1

Chart: M

Functions:
® Waits for the print buffer to be not busy.

@ Initiates all valid printer operations for single feed carri-
age control.

® Detects and recovers from errors.

Input:
e [OB

® DTF

Output: Printed output

Exit: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the IOB.

Routine Distinctions: The order of error checking is
changed, but the program recovery procedures are the same
as described in Chart IL.

Printer [OCS Routines — Program Organization  2-S5
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e Waits for the print buffer to be not busy.

® Initiates all valid printer operations for dual feed carriage

control.

® Detects and recovers from errors.
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Input:
e I0B

e DTF

Output: Printed output

Exit: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the 10B.

Routine Distinctions: Recovers from errors on either

carriage.
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Chart JO. Line Printer—Single Feed Carriage (Compiler) (Past 2 of 2)

Functions:
® Waits for the print buffer to be not busy.

® Initiates all valid printer operations for single feed carriage
control.

Provides a skip to the next page of the listing on an
overflow call or if the line six less than the form length
specified in the System Initialization Program is reached
(see IBM System/3 Card System System Control Pro-
grams Logic Manual, SY21-0522).

® Detects and recovers from errors.

Input: None
Output: Printed output.

Exit: Control is returned to the instruction immediately
following the branch to this routine.

Routine Distinctions:

e Halt for unprintable characters is not provided.
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Section 4. Data Area Formats ERROR RECORDING AREA

This 42-byte area starts at location X‘180’. This area, a
history table of I/O device errors, is composed of:

10B (INPUT/OUTPUT BLOCK)
e Eight 4-byte areas.

Information is passed between object programs and the

printer IOCS routine with a 6-byte IOB. A 2-byte para- I.  One Q byte from the last SIO before the error
meter immediately following the branch to the printer IOCS was detected.

routines points to the low-order of the IOB. The contents

of the IOB are shown in Figure 2-24. 2. One R byte from the last SIO before the error

was detected.

3. Two sense bytes from the status sense instruction
DTF {DEFINE THE FILE) for the device in error.

The last two bytes of the I0OB point to a 6-byte DTF. The ® Ten 1-byte areas containing the position of the last ten
contents of the DTF are: line printer hammer echo checks. Each entry is con-
verted from the value recorded by 10CS (the rightmost
byte of the Line Printer Data Address Register) to the
true print position. See the System Initialization pro-
gram for more information.

Byte  Contents

1 Left carriage overflow line value.
2 Right carriage overflow line value {dual
carriage IOCS only).

34 Used for storage of Q and R bytes.

56 Used for storage of status bytes when an error
occurs.
Left Carriage Right Carriage Left Carriage Right Carriage
N~ cnant— Sy
O=Wait o~ =~ Reserved

Reserved ——1=Print: J ] Reserved |1=Skip 1=Space Reserved |1=Skip J 1=Space
1 1 ] 1 1

1=Exec |Reserved| 1=Print |

Q 1 2 3

2 B 6 7

Bit 0 1 4

QOperation Skip/Space
| l Value Reserved Addresslof DTF
Byte 1 2 3 4 5 6

Figure 2-24, 10B Information for Printer IOCS Routines
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Section 1. Introduction

The IBM System/3 Card System Input/Output Control
System (10CS) for the IBM 1442 Card Read-Punch is
described in this chapter. The IOCS routines perform I/O
{input/output) operations requested by IBM System/3
Card System programs. Error recovery procedures and
operator restart procedures are provided for each I0CS
routine. Halt identifiers, which appear on the Message
Display Unit, and operator restart procedures are described
in the IBM System/3 80-96 Conversion Program and RPG
II Support for the IBM 1442 Card Read-Punch, SC21-
7518. Figure 2-25 shows which IOCS routines are used
by the IBM System/3 Card System programs.

SYSTEM REQUIREMENTS

The IBM System/3 I0CS routines for 1442 use the
following system configurations:

® [BM 5410 Processing Unit
e IBM 5424 Multi-Function Card Unit (MFCU)

® [BM 1442 Model 6 Card Read-Punch

Chapter 3. 1442 1OCS Routines

1442 Read/Punch-No Feed {Object)
10CS
Routines Read Column Binary {Object)}
Punch-Feed (Object)
Card Read Only {Object)
System
Programs Read Only (Compiler)
80-96 Conversion X
RPG Il Compiler X
RPG Il Compiler
Object Program X XiX

Note: These compiler phases contain the Read Only
{Compiler) routine in storage:

¢ RGAA ¢ RGAK
e RGAC e RGCA
e RGAE e RGCB
® RGAG e RGCI
e RGAI e RGCJ

Figure 2-25. 1442 10CS Routines Used by Card System Programs
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Section 2. Method of Operation

The two major functions of the 1442 JOCS are to

(1) identify and perform the requested IOCS function and
(2) detect and recover from any 1442 I/O errors. Figure
2-26 shows the functional and data flow for object pro-
gram JOCS requests. Figure 2-27 shows the functional
and data flow for compiler IOCS requests. '

PERFORM IOCS FUNCTION
Object Program

The calling program branches to the 1442 IOCS routine to
request a 1442 function. An IOB (input/output block)

A wait call performs these functions:

® Wiaits for the previous I/O operation on the 1442 to
complete.

@ Checks for errors and branches to the error recovery
procedures if an error is detected.

® (Clears the punch buffer to blanks if a punch call is re-
quested.

An execute call performs these functions:

® Checks for errors and branches to the error recovery pro-
cedures if an error is detected.

® Attempts to start the requested [/O operation.

passed by the calling program specifies either a wait or an
execute call.

Calling 1442 10CS
Program DTF {functional)
® Ic(:l(l:s e identify and Stacker |
. parform the Execute 10CS Reguest 2
with Q 108 function o
para- 1. Wait call -
meter wait for Stacker
point- requested 1
Ing to 1/0 to
0B finish
2. Execute
call -
Branch to 10CS with requested function start re-
quested
Return from reguested call 1/0
e Detect 1/0 1442 10Cs
errors for (errar recovery
gither wait procedures)
or execute ® 'de"ﬁ_fv
call and display
type of 1/0
When /O error error
Execute Read, Feed detected ® Record Error
Hopper error in- Recording
After recovery formation Area
compiete in Error
Recording
aree
® Recover
—————————» functional flow
s data fiow

Figure 2-26. Functional and Data Flow for Object Program 1442 I0CS Requests
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Calling 1442 10CS
Program (functional)

o Perform the
function
1. Wait call--
wait for re-
quested /0O
Branch to 1QCS with wait call 1o finish
2. Execute
Branch to 10CS with axecute call call-start
requested
110
e Detect I/0
errors for
Branch from requested call specified call

Branch 10 10CS with dummy wait call

Execute IOCS Request

( Stacker

1442 1QCS (error
recovery procedures)

Execute Reed, Feed When 1/O error detected
Hopper .

After recovery complete display type

® Identify and

—_ —+ functional flow

- data flow

of 1/Q error
® Recover

Iiigurc 2-27. Functional and Data Flow for Compiler 1442 10CS Requests

Compiler

The compiler I0CS routine does not use an 10B or DTF
(define the file). The entry point determines the function
to be performed. These functions can be requested:

1. Execute call

2. Wait call

1442 [OCS Routines—Method of Operation
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DETECT AND RECOVER FROM 1/0 ERRORS

Obiject Program

The program checks for 1/O errors before determining
whether a wait call or execute call was requested. If an
error is detected, the IOCS routine branches to the error
recovery procedures (ERPs). The ERPs attempt to recover
from an I/O error by re-trying as many of the previous

operations as necessary to properly complete the function
and stack the cards.

Error information is recorded in the Error Recording area
for all errors found. A halt code is displayed when the

error is detected. For a detailed description of the ERPs, see
Section 3, Program Organization. Figure 2-29 is a summary
of the halt codes for the error types and the program action
taken.

The 1442 10CS recovers from ten types of errors:

® Punch station jam on read command — The halt code
is C7. After the cards are replaced in the hopper, a card
is fed into the punch station. The last operation is
repeated.

® Punch station jam on punch command — The halt code
is C8. After the cards are replaced in the hopper, two
cards are fed in order to stacker select the card in error.
A second halt displays the number of the stacker con-

Hopper misfeed — The halt code is C5. After the cards
are replaced in the hopper, a card is fed into the punch
station. If this error occurred prior to the test fora
wait call, the last operation is repeated. If this error
occurred during an execute call, the program retums to
the IOCS mainline to continue processing.

Extra feed cycle — The halt code is CA. After the cards
are replaced in the hopper, a card is fed into the punch
station. The program returns to the 10CS mainline to
continue processing.

Data overrun on punch-feed — The halt code is C3. A
second halt displays the number of the stacker contain-
ing the card in error. After the cards are replaced in the
hopper, the last operation is repeated.

Data overrun on punch-no feed ~— The halt code is C4.
After the cards are replaced in the hopper, two cards are
fed in order to stacker select the card in error. A second
halt displays the number of the stacker containing this
card. The last operation is repeated.

Data overrun on read — The halt code is C2. After the
cards are replaced in the hopper, the last operation is
repeated.

Read invalid — The halt code is C1. After the cards are
replaced in the hopper, the last operation is repeated.

taining this card. The last operation is repeated.

Read station jam — The halt code is C6. After the cards
are replaced in the hopper, a card is fed into the punch
station. The program returns to the IOCS mainline to
continue processing.

Transport jam — The halt code is C9. After the cards
are replaced in the hopper, a card is fed into the punch
station. If this error occurred prior to the test for a wait
call, the program repeats the last operation. If this error
occurred during an execute call, the program feeds an-
other card and then repeats the last operation.

2-64

Compiler

The compiler IOCS ERP differs from object program 10CS
ERBPs in that it does not record error information in the
Error Recording area.



Section 3. Program Organization

GENERAL DESCRIPTION OF 1442 10CS ROUTINES

The overview presented in this section deals with an object
program IOCS routine. The compiler IOCS routine differs
from object program IOCS routines in these ways:

® Compiler I0CS routine does not use an JOB or DTF.

® Compiler IOCS routine has separate entry points, The
possible entry points are:

1.  Execute call
2. Wait call
3.  Dummy wait call

® Compiler IOCS routine does not record error informa-
tion in the Error Recording area.

See 1442 IOCS Routires in this section for flowcharts of
specific routines.

Functional Description

The calling program branches to the 1442 IOCS routine to
request a 1442 function, Immediately following the branch
is a parameter which points to the [OB. The IOB contains
the type of call, the function to be performed, the record
length, and stacker information. The last two bytes of the
IOB point to the DTF. The DTF contains buffer addresses
needed by the I0CS routines and provides space for storage

of error information (see Section 4, Data Area Formats, for
the contents of the I0B and DTF). Figure 2-28 shows the
linkage of these areas,

The 1442 10CS routine waits for all previous operations on
the 1442 to complete and then checks for errors. If an
error is detected, the program branches to the ERPs. If no
errors have occurred, IOCS checks the IOB to determine
whether a wait call or an execute call is requested.

Branch to 10CS: Next

Address sial

cogy | Address | of jop | Sequentia
of 10CS Instruction

10B 1 Address

| of DTF

DTF
10CS Routine

Figure 2-28. Linkage for Object Program 1442 IOCS Routines
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1/0
Halt Status Attention
Code Candition Priority | Byte [Bit | Light Program Action
None Simple not ready 8 1 4 [ On Continue processing.
c?7 Punch station jam 1 1 6 | Off Feed ane card and reissue the last command.
an read command 2 6
c8 Punch ststion jam 1 1 6 | O Feed two cards and reissue the last command.
on punch command 2 6
cé Read station jam 2 1 6 | Off Feed one card and return to mainline to
2 3 continue processing.
c9 Transport jam 3 1 6 | Off Exacute call--fead two cards and reissue the last
2 7 command; wait call--feed one card and reissue
the last command.
Cc5 Hopper misfeed 4q 1 6 | Off Execute call--feed one card and reissue the last
2 4 command; wait cali-feed one card and return to
mainline to continue processing.
CA Extra feed cycle 5 1 6 | Off Feed one card and return to mainline to continue
2 5 processing.
c3 Data gverrun on 6 1 2 | Off Reissue the Jast command.
punch-feed 1 3
c4 Data overrun on 6 1 2 | Off Feed two cards and reissue the lgst command.
punch-no feed t 3
Cc2 Data overrun on 6 1 0 | Off Reissue the last command,
read 1 3
c1 Read invalid 7 1 7 | Off Reissue the last command.
None No-op - 1 5 | Off —_—
Note 1. Errors are processed in the order they appear on this chart.
Note 2:  Byte 1 refers to the secand byte (high storage address) of sense data.

Figure 2-29, Error Recovery Information for 1442 IOCS Routines
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Wait Call ‘ttttAZttttttttt.
: ENTRY :
If a wait call is requested, I0CS checks to see if a punch wait Trevnayesa
is specified. If it is not, IOCS returns to the calling program.
If it is, IOCS clears the punch buffer to blanks and then
retums to the calling program. Chart IP, part 1, shows an LIS EL S SN
overview of the wait call. For a more detailed flowchart, . *
. . . N . . E T »
see Detailed Description of the 1442 IQCS Routines in this * GET 108 .
section. ML
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* %%
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If an execute call is requested, IOCS performs the following
steps to complete the functions:

*
LRSS S St R LR St s ]

® Builds the SIO instruction.

XXx050 oF,
n2 ‘.‘

® Determines if the record length specified is equal to 0 or o 'y zamons *tal7S
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The Q, R, and SNS bytes in the DTF are moved into the
Error Recording area for all errors except a simple device-
not-ready. See Section 4, Data Area Formars, for a descrip-
tion of the Error Recording area.

LTV R T P TS
« *

* REBOTLD SI0
: TNSTRUCTTIN

*
PRI e T Ty

ELE ]

*
a
~

* %

Ery

L X

Chart IP. Overview—Wait and Execute Calls (Part 1 of 2)
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A counter is set prior to each error check which indicates
the number of cards to be fed for error recovery of that
particuiar error. Ten types of errors are checked for in this
order:

I.  Punch station jam on read command

2. Punch station jam on punch command

3.  Read station jam

4.  Transport jam

5. Hopper misfeed

6.  Extra feed cycle

7.  Data overrun on punch-no feed

8. Data overrun on punch-feed

9.  Data overrun on read

10. Read invalid

Chart 1P, part 2, shows an overview of the ERPs. Fora
more detailed flowchart, see Detailed Description of the
1442 I0CS routines in this section.

Punch Station Jam on Read

The halt code for a punch station jam on read is displayed
(C7). The program issues one feed command and reissues
the instruction on which the error occurred. Figure 2-30

shows a schematic diagram of the punch station jam on
read ERP.

Punch
station jam
on read

Feed a
card

Rebuild
S0

Re-execute
operation

‘ RETURN ’

Figure 2-30. Schematic Diagram of the Punch Station Jam on Read
ERP
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sta jam on
pch or data overrun
on pch - no
feed

No

Feed a
card

No

Yes

Determine
stacker for
secand halt

HALT

-
U

Rebuild
Sto

Re-execute
operation

[\’
.

RETURN

i

Figure 2-31. Schematic Diagram of the Punch Station Jam on Punch
or Data Overrun on Punch-No Feed ERP
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Punch Station Jam on Punch or Data Overrun on Punch-No
Feed

Error recovery is the same for these two errors. The correct
halt code is displayed (C8 or C4). The program issues two
feed commands and determines the stacker which contains
the card in error. The second halt is displayed. The pro-
gram then reissues the instruction on which the error occur-
red. Figure 2-31 shows a schematic diagram of the punch
station jam on punch and data overrun on punch-no feed
ERP.

Read Station Jam or Extra Feed Cycle

Error recovery is the same for these two errors. The correct
halt code is displayed (C6 or CA). The program issues one
feed command and returns to the IOCS mainline to con-
tinue processing. Figure 2-32 shows schematic diagram of
the punch station jam and extra feed cycle ERP.

Read
station jam

or extra feed
cycle

Feed s
card

RETURN

Figure 2-32. Schematic Diagram of the Read Station Jam or Extra
Feed Cycle ERP



Transport Jam

The halt code for a transport jam is displayed (C9). If an
execute call has been specified, the program issues two

feed commands and reissues the instruction on which the
error occurred. If a wait call has been specified, the pro-
gram issues one feed command and reissues the instruction
on which the error occurred. Figure 2-33 shows a schematic
diagram of the transport jam ERP.

Hopper Misfeed

The halt code for a hopper misfeed is displayed (C5). The
program issues one feed command. If an execute call has
been specified, the program then returns to the I0CS
mainline to continue processing. If a wait call has been
specified, the program reissues the instruction on which the
error occurred. Figure 2-34 shows a schematic diagram of
the hopper misfeed ERP.

Transport
jam

Yes

D

Execute
call

Rebuild
SIo

Re-execute
operation

‘ RETURN ’

Figure 2-33, Schematic Diagram of the Transport Jam ERP

Hopper
misfeed

RETURN

Rebuild
sto

Re-execute
operation

‘ RETURN '

Figure 2-34. Schematic Diagram of the Hopper Misfeed ERP
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Data Overrun on Punch-Feed

The halt code for a data overrun on punch-feed is displayed
(C3). The program determines the stacker which containg
the card in error and displays the second halt. The in-
struction on which the error occurred is reissued. Figure.
2-35 shows a schematic diagram of the data overrun on
punch-feed ERP.

Read Invalid or Data Overrun on Read

Error recovery is the same for these two errors. The correct
halt code is displayed (C1 or C2). The program reissues

the instruction on which the error occurred. Figure 2-36
shows a schematic diagram of the read invalid or data over-
run on read ERP.

Data
overrun
on punch-
feed

Determine
stacker for
second halt

HALT

Rebwuild
SO

Re-execute
operation

‘ RETURN ’

Figure 2-35., Schematic Diagram of the Data Overrun on Punch-Feed
ERP
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Figure 2-36. Schematic Diagram of the Read Invalid or Data
Overrun on Read ERP



DETAILED DESCRIPTION OF THE 1442 10CS JPeesazeevanerrs
ROUTINES H IHTEY

Aseseonsdeenene

®
L

This section contains detailed flowcharts of the overview
flowchart presented previously {Chart IP). Chart 1Q is
broken down in this manner:
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Chart 1Q. Initialization and Wait Call (Part 1 of 6)
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Chart 1Q. Execute Call (Part 2 of 6)
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2 03D1: If there are no errors, a simple device-not-

ready has occurred. Device-not-ready can be
caused by:
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Chart IQ. Error Recovery Procedures (Part 3 of 6)
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Chart IQ. Error Recovery Procedures (Part 6 of 6)

2.78



1442 10CS ROUTINES

This section gives a detailed description of each 1442 IOCS
routine. The functions of each routine are given as well as
its entry points, input required to perform the functions,
resulting output, and exits. Distinctions from the general
[OCS routine previously described are indicated. The
flowcharts for a routine are on level similar to Chart I[P in
General Description of 1442 IOCS Routines. For a more
detailed flowchart and discussion, see Chart IQ.
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Read Column Binary (Object)

Entry Point: ARGFAl

Chart: 1S

Functions:

® Waits for the 1/O operation to complete.

@ Reads cards in column binary format.
® Provides stacker selection.

® Detects and recovers from errors.

Input:
e IOB

e DTF

Output: None

Exit: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the [OB.
Routine Distinctions:
o Read buffer is 160 bytes.
® DTF is 6 bytes.
@ All ERPs are provided except:

1.  Read invalid.

2. Data overrur on punch-feed.

3.  Data overrun on punch-no feed.

4.  Punch station jam on punch command.
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Read Only (Object)
Entry Point: ARGEXI1
Chart: IT

Functions:

® Waits for the 1/O operation to complete.
® Reads cards from the hopper.

® Provides stacker selection,

® PDetects and recovers from errors.

Input:
e IOB

e DTF

Output: None

Exis: Control is returned to the instruction immediately
following the 2-byte parameter pointing to the IOB.
Routine Distinctions:
® DTFis 6 bytes.
e All ERPS are provided except: .

1.  Data overrun on punch-feed,

2.  Data overrun on punch-no feed.

3.  Punch station jam on punch command.
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Read Only {Compiler)

Entry Points: This routine, if used, overlays the Read
Only/Secondary Hopper MFCU IOCS (Compiler). Eatry
point ARGFC2 in this routine is included to replace the
entry to wait on cards to clear transport in the MFCU

10CS routine.
o ARGFCI — Execute call
® ARGFC2 — Dummy wait call

® ARGFC3 — Wait call

Chart: 1U

Functions:

® Waits for the I/O operation to complete.

® Reads cards from the hopper.
® Directs cards to stacker 1.

® Detects and recovers from emors.

Input: None

Output: None

Exit: Control is returned to the instruction immediately

following the branch to this routine.

Routine Distinctions: All ERPs are provided except:

1.  Data overrun on punch-feed.

2.  Data overrun on punch-no feed.

3.  Punch station jam on punch command.

2-86

ARGPFCT
PR WL AL LT ]
»
» EBTRY I *
» »
LTI ALY

BEENEP 6P PN ERAES
« «

SET EXRCOTE
CALL SWITCR

' r1
[ ¥

LT E I I T LT T d

FCAQUQ
EECARCTREN OB TR EK

L
L 4 *
= WAIT ON ALL *
* BIPFERS BOSY *
* *
* .
w »

RFANE IR ERENRED

PCAD20

PCaDI0
EXNUPIRRRRE KRR
* .
: RETORY b4
EAREEIRER ARERRE

TO: CALLING
PROGRAY

oo .
. CALL LA
» )

ARGFC2
EYETTS LI LT
= »
» BUTRY 2 *
* *
TP T Y L

ARGPC3
*ERPJEEENRRNEE
= ~
. ENTRY 3 .
* *
KRR RARBACRED Y

———

v
i i dd
*002%
* B1»
* &
L
HEEEIRENERRERRDRN
%  START I/0 *
—~->‘ QPERATION

AREE RN RFRRT R WRR N

Chart IU. Read Only (Compiler)—Wait and Execute Calls (Part 1 of 2)



vi

FLB100
araalebnnhdanen
® *

" -
:IHTTIALIZATTON :

. *
LRI E LR TR R T

.,
c1 ., SEEARC 24N E Kh ARk
»* PUNCE =», =1. HALT -
-« STATION JAM*. YES «2. PEED A CARD *
. “N READ A >:3.EETEY LAST DP:----

€. UONEAND .*
. ¥

« e
* NO

PCB120 -
D1 .

.+ READ _#

«. STATTON JAM .

., =
L .

.

|

.
NO

?CB1310 . %
E1 L EEEKEP2RFkARENR N
- ¥ o *1. HALT
. . YES 2. UEED A CARD ¢
®*. TRANSPORT .%=e-sc-==>%3, PEED ANOTHRE*----
.. JAN P *CARD éIP BXEC!’ L4
L - «4_ BETRY LAST JP*
. e aEakSsRRERRRIRERR
* NO
FCR140 -
P . ARKREP2NERENMRERN
o =, *1. HALT *
.* HOPPER *. YES *2. PEED A CARD *
*, MISPSED a#v—m~———-3#3_ RBTRY LAST QP*-~-=
., . :(!? WALT) b
T, e AR SRR KT ENE RS
* RO
FCB150 -*
1 -, R REGRNIR AR ENRER K
. 1. HALT
* XTHA *. YES ®2. PERED A CARD =
] FPEED CYCLE .#-==-—---- > ==
Ta. 2 » .
L REIREHBUREAN IS SR N

FCB6O -
H1

x,

*

.

.« pama
«I OVERRUN OH .«
-, REMD

L] L]
LI R T Y AR YT

BAREED2ABRRAANEEE
*1. HALT »
#2. PEED A CARD *
>e .
- -

———

. .
EXERERFUNRESOTR AR

RERRSH2E RN RK kR KRR

"1, HALT .

YES *2,RZTRY LAST J2*
________ > -
.

——-

L] *
LLERLE LSRR LYY ]

LI
* NQ
PCBI170 - %
J1 ., dag kI 20 ks e RN
*3. HALT -
- READ - YES *2.BETRY LAST OP*
=, INVALID e > e
- . * *
., * L] LY
. e BEREO R ARRKRERRN R F
* NO
(mmtmbtaete A dmd Sm —usemeascsnsnnanan
PCB220

FRRFL 1A RKNO R R

s
* RETURN *
« -

REERE RS RN CR KR EE

TO: IOCS KAINLINE

Chart IU. Read Only (Compiler)—Error Recovery Procedures

(Part 2 of 2)

1422 10CS Routines - Program Organization

2-87



Punch-Feed {Object)

Entry Point: ARGEY1

Chart: IV

Functions:

® Wiaits for the I/O operation to complete.
® Punches cards from the hopper.

® Provides stacker selection.

® Detects and recovers from errors.

Input:
e IOB

e DTF

Output: Punched 80-column cards

Exit: Control is returned to the instruction immediately

following the 2-byte parameter pointing to the IOB.

Routine Distinctions:
o DTF is 6 bytes.
o All ERPs are provided except:
1. Readinvalid.
2. Data overrun on read.
3. Data overrun on punch-no feed.

4.  Punch station jam on read command.

2-88

ARGEY
T PITIT T T
- &
* ENTRY *
L d L d
PR R R ET LR L L2

EYA030
ARERKHRIREERKKEEN
*

* %

-
-
*
GET 10B *
»
-
*

Wbl Ao o ek

EYAQU4O
ERRERC 2 EB Rk kR
* "

* WAIT OF ALL *
* BUPFERS 30SY =*
* *
* x
ok Rk Kk KAk

FYA050 -*,
D2 *,
-. .-
.‘ ., .
4. ANY ERRORS .*—
* *

“x, _*

L
* NO Ed
*
.
*
-*,
*

-‘ ‘-
*, WAIT™ CALL -*
*, L*
*, L%

L.

* YES

EYAO5S
w2
. *

EYAQ75
iR 2 r E LS T L]

*
L4 »*
*  CLEAR PUYBCH *
* YAPPER *
* *
* *
* »

eI ST R L R RS L]

EYAG90
Ty P P T T, ]
* »
* PETNRN *
* *
PR T e Ty ]

TO: CALLING
PROGRAM

Chart IV, Punch-Feed (Object)—Wait and Execute Calls (Part 1 of 2)

EAEkRRIRE Ik R R RS
*

* BNILD SIN
): INSTROCTION

LR X X X3

*
R IR R ]S L)

!
v
LRI EL L2 L P

* START 7/0 *
OPERATTON

LR SRS S RS2

v
o,
G3 ¥,
n. *
¥ *, YES
*. ANY ERPORS %o
] L * ]
*_ o 6
Lk
* N0 ook
* D ¥
‘ * R1*
*
I .

v
LIRS IR SIS
* *

* REBUILD SIO

* TNSTROCTTON
-

* N

*
FEERNRFE NN E Rk



. .

IBS .x I{D -

~==%. ATTERTION .=
* oy =

EEEER] TR ERRE Rk E R
* MOVE R, GND b
INT0

=
*E2RROR RECORDING*
* AREA *

-
AEARER PRADERAERND

BYB120 B
P
* .

*, o
®,
X0

»G—

E¥3130 -
G1 »

¥ N
-* %, YES
*.  TRANSPORT _.#------—-
. A .*
*, o®
x _»
I . [¢]
EYBI40 *
1 L
-* -,
+* HOPPER =_ YES
. MISFERED ‘.t--a-____
T, o
L]
I RO
EYB150 ',
J1 .
R
* EITRA .
‘..PBED CYCLE o#~=a=sax
e, e
" L*
* NO
XTI
* L
* B3 *
» *
yERE

.*" READ _ _*. YES
*. STATIOH JAN .&===-=-u->
» o ®

*j. HALT b
%2, FEED A CARD ¥

->4 »
=

EIERI I SRRl E LY
*1, HALT »
*2. FEED 2 CaRDS?
#4RETEY LAST OP%
= .

LI EELLLLE L b L]

L JEIT P T P
1. Bilr .
*2. PEED A CARD =
* *
-

» »
LIZI L RIS R LR 2R D]

BN RG DAA  EE
*

*1,

«2. ED L CARD *
>*3, BD AROTHER*-

(I XEC| *

P
=4, BETRY LAST OP*
EEE R e T ]

LI PEE LR (L Bl
-

*1. HALT

%2 FEED A CARD *
>*3]RETRY LAST OP%-
s (ErHT »

EAE AR R LT E LY E ]

ARRIRT 20RRBARRR A&

* »
RIS TR S 2T ]

SN N

LI VRIS RN LT S

*1. AA *
*2.RETRY LAST OP#*
> =

» -

* L
ELEE IS PRI ELT S}

== > <

BYB220
REERCIAREN R RRKA
* »
* RETURY »
» *
L T T T T T ]

TO: I0CS NAINLINE

ceadlecemmmam ey

Chart [V. Punch-Feed (Object)—Error Recovery Procedures (Part 2 of 2)

1442 10CS Routines—Program Organization

2-89



Section 4. Data Area Formats

108 (INPUT/OUTPUT BLOCK)

Information is passed between obiject programs and the
1442 10CS routines with a 6-byte IOB. A 2-byte para-
meter immediately following the branch to the 1442 I0CS
routine points to the low-order byte of the JOB. The
contents of the IOB are shown in Figure 2-37.

DTF {DEFINE THE FILE)

The last two bytes of the 10B point to a DTF. The DTF
contains buffer addresses and error information. The con-
tents of the DTF, depending on the 1442 IOCS routine
called, are shown in Figure 2-38.

ERROR RECORDING AREA

This 42-byte area starts at location X‘180°. This area, a
history table of 1/O device errors, is composed of:

e Eight 4-byte areas.

1.  One Qbyte from the last SIO before the error was
detected.

2. One Rbyte from the last SIO before the error was
detected.

3.  Two sense bytes from the status sense instruction
for the device in error.

® Ten 1-byte areas containing the position of the last ten
line printer hammer echo checks. Each entry is con-
verted from the value recorded by IOCS (the rightmost
byte of the Line Printer Data Address Register) to the
true print position. See the System Initialization pro-
gram for more information.

l Operation Reserved Stacker

000=Default Stacker
0=Wait 101=Stacker 1
1=Exec | Reserved I 1=Punch I 1=Read Res?rved , Reserved ;I 10=Stacker i
| 1
Bit 0 1 2 3 4q 5 6 7 Bit O 1 2 3 4 5 6 7

Record Length

Address ff DTF

Byte 1 2 3

5 6

Figure 2-37. 10B Information for 1442 I0CS Routines
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Byte

Phase 1 2 3 4 -] 6 7 8
1442 Read/ Address of Address of Error information
Punch-No read buffer punch buffer

Feed Q ' R Status sense
1442 Read Address of Error information

Column read buffer

Binary Q ‘ R | Status sense

1442 Read Address of Error information

Only read buffer Q | R I Status sense

1442 Punch- Address of Error information

Feed punch buffer

Q ‘ R | Status sense

Figure 2-38. DTF Information for 1442 IOCS Routines

1442 1I0CS Routines—Data Area Formats
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Appendix A. Directory

The directory lists the programs discussed in this publication for reference to the program listings on microfiche.

Descriptive Name

Absolute Card Loader

Full Function MFCU

10CS (Object)

Full Function
Modified for Data

Recording/Verifying
MFCU I0CS (Object)

Line Printer—Dual
Feed Carriage
Printer IOCS
(Object)

Line Printer—
Single Feed
Carriage Printer
I0CS (Compiler)

Line Printer—
Single Feed
Carriage Printer
IOCS (Object)

Punch-Feed 1442
IOCS (Object)

Punch Only/
Secondary Hopper
MFCU IOCS
{Compiler)

Read Column
Binary 1442
I0CS (Object)

Chart

AA

IC

IN

10

v

11

1S

Entry Point

ALDAA1

ARGEM1

ARGEN!

ARGES]1

ARGEW]1 (wait
call)

ARGEW?2 (execute
cali)

ARGEW3 (overflow
call)

ARGEQ1

ARGEY1

ARGEF1 (execute
call)

ARGEF?2 (wait for
cards to clear
transport
ARGEF3 (wait
call)

ARGFAl

Function

Reads object program cards
Moves data to a storage location
Branches to the program entry point

Reads, punches, and prints cards from
both hoppers '
Provides error recovery

Reads, punches, and prints cards from
both hoppers
Provides error recovery

Initiates all valid printer
operations for dual feed carriage control
Provides error recovery

Initiates all valid printer operations for
single feed carriage control
Provides error tecovery

Initiates all valid printer operations for
single feed carriage control
Provides error recovery

Punches cards from both hoppers
Provides error recovery

Punches cards from the secondary hooper

Provides error recovery

Reads cards in column binary format
Provides error recovery

Directory  A-1



Descriptive Name
Read Only/Both
Hoppers MFCU
IOCS (Object)

Read Only/Primary

Hopper MFCU I0CS

(Compiler)

Read Only/Primary

Hopper MFCU 10CS

(Object)

Read Only/Secondary
Hopper MFCU IOCS

(Compiler)

Read Only 1442
I0CS (Compiler)

Read Only 1442
10CS (Object)

Read Primary/
Punch Secondary
MFCU 10CS
(Compiler)

Read/Punch-No
Feed 1442
10CS (Object)

A2

Chart

I

IF

H

IU

IT

IG

IR

Entry Point

ARGEEI

ARGEI1 (execute
call)

ARGEI?2 (wait
call)

ARGECI

ARGEBI (execute
call)

ARGEB2 (wait for
cards to clear
transport)
ARGEB3 (wait
call)

ARGFCI (execute
call)

ARGFC2 (dummy
wait call)
ARGFC3 (wait
call)

ARGEX1

ARGEK] (wait
for cards to

clear transport)
ARGEK2 (punch
wait call)
ARGEK3 (punch
execute call)
ARGEKA4 (read
execute and wait
call)

ARGEZ1

Function

Reads cards from the primary or secondary
hopper
Provides error recovery

Reads cards from the primary hopper
Provides error recovery

Reads cards from the primary hopper
Provides error recovery

Reads cards from the secondary hopper
Provides error recovery

Reads cards from the hopper
Provides error recovery

Reads cards from the hopper
Provides error recovery

Reads cards from the primary hopper
Punches cards from the secondary hopper
Provides error recovery

Reads cards from the hopper
Punches cards from the hopper
Provides error recovery



Flowcharts are identified in this publication in the follow-
ing manner:

o A flowchart consisting of a single page is identified by a
unique pair of letters.

Example: AA, AB, AC

o If a flowchart consists of multiple pages, each page is
identified by the same pair of letters, but each page has
a unique number.

Example: First page, CA-01
Second page, CA-02
Third page, CA-03, etc.

¢ Each part has been assigned two sets of flowchart identi-
fying letters. Only after the first set has been completely
used, i.e., AA-AZ, will the second set be used.

Appendix B. Flowcharting Techniques

The flowchart symbols used in this PLM are:

Processing Decision
Comment/Annotation Entry/Exit/Halt
Off-page Connector On-page Connector
CHART/PG/BLK
Striped Processing Predefined Processing
(Routine Defined (Routine Defined in
in this Manual) Another Manua!)

Appendix B. Flowcharting Techniques
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1.

3.

B-2

The striped processing block indicates entry to a
module or routine which is flowcharted and/or
described in this logic manual.

Example:

CH/PG/BK*
NAME

LABEL

*CH/PG/BK indicates the flowchart, page, and block
identification where the module or routine is flow-
charted. If it is not flowcharted, a note gives the loca-
tion of the description of that routine,

Predefined processing indicates a module or routine
flowcharted in the IBM System/3 Disk Systems Data

Management and Input{Output Supervisor Logic
Manual, SY21-0512.

Example:

LABEL

NAME

The label in the upper lefthand corner, just above a
flowcharting symbol, is the entry point inhthe listing
for that part of the program.

Example:

DMCSOP

ENTRY

Off-page connectors are used to reference between

different page of the same chart ID. Off-page con-

nectors leaving a page contain the page number and
block number of their destination.

Example:

Off-page connectors contain the page and block num-
ber of their origin. If the entry point referenced by
the off-page connector is referenced from more than
one origin, all origins are given. The origins are listed
in alphameric order with the last reference contained
within the block.

Example:
02—F4
03—F4
03—F4
02-B2 03
03—-Cc4 F5

On-page connectors contain the location of a block
on the same page. On-page connectors always con-
tain the location of the destination block.



Absolute Card Loader

bootstrap 1-7

card compression 14
end card 1-2
text card 1-2

cards
end 1.2
program 1-7
text 1-2

compression (see card compression)

control information
end card 1-2
text card 1-2

end card 1-2

flowchart 1-11
functions 1-2

1/0 routine 1-7

local storage register display routine
defintion 1-8
operating procedures 1-8
LSR display routine (see local storage register display routing)

program cards
card1 1-7
card 2 17
card 3 1-7
card 4 1-7
card 5 1-7
card 6 18

requirements, storage 1-9

storage map 1-9
storage requirements 1-9

text card 1-2
tier (see program cards)

MFCU I10CS Routines

compiler IOCS routines
error recovery procedures 2-6
functions 2-5,2-7
punch only/secondary hopper 2-36
read only/primary hopper 2-26
read only/secondary hopper 2-32
read primary/punch secondary 2-29

Index

data areas 2-38

data flow 24

define the file (DTF) 2-38
detailed flowcharts 2-15
DTF (define the file) 2-38

error recording area 2-39
€rTorI recovery procedures
for compiler I0CS routines 2-6
description 2-6, 2-8
detailed flowchart 2-19
for object program IOCS routines 2-6
overview flowchart 2-10
ERPs (see error recovery procedures)
execute call
description 2-5, 2-8
detailed flowchart 2-17
overview flowchart 2-9

feed check ERP 2-6, 2-11
flow of logic 24
flowchart
detailed 2-15
overview 2-9
routine (see routine description)
full function (object) routine
description 2-22
flowchart 2-22
full function modified for data recording/verifying (object)
routine
description 2-24
flowchart 2-24
functional flow 24
functions
for compiler IOCS routines 2-5
description 24, 2-7
for object program 10CS routines 2-4, 2-7

halt table 2-39

hardware requirements 2-2
history table 2-39

hopper check ERP 26, 2-13

input/output block (IOB) 2-38
invalid punch ERP 2-6, 2-12

IOB (input/output block) 2-38
I0CS routines, programs using 2-2

linkage 2-7
logic flow 24

object program IOCS routines
error recovery procedures 2-5,2-8
full function 2-22
full function modified for data recording/verifying 2-24
functions 2-4,2-7
read only/both hoppers 2-34
read only/primary hopper 2-28
overview flowchart 29
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