




























































































































































































































































































GENERAL DESCRIPTION 

Two phases comprise the System Loader/Editor, 
Phase E1 and Phase E2. On cards, Phase E1 can be 
identified by "E1" in columns 73-74 of the deck and 
Phase E2 by "E2" in columns 73-74. The program is 
organized to operate within 4095 words of core stor­
age and will not use any location above OFFF. 

To successfully load the Monitor System, the 
user must supply a Load Mode control record and the 
System Configuration records (see above, User-sup­
plied Input). 
------

NOTE: The following descriptions of Phases E1 and 
E2 assume the input to be in card form. However, 
the processing for card input is identical to that for 
paper tape input, except as noted under Paper Tape 
System Loader �~� 

Phase E1 

Phase E1 of the System Loader/Editor is read into 
core by a 6-card bootstrap loader (RLB). The boot­
strap loader occupies locations /0000 through /005D 
and /OE50 through /OF24. Phase E1 is loaded into 
locations /0028 to approximately lOA 70. When exe­
cution of E1 begins, the first card to be read should 
be the type 10 (hexadecimal) Load Mode Control Card 
which the user has placed between decks E1 and E2. 
If the Load Mode card is missing, an error message 
will be displayed on the Console Printer and the pro­
gram will �s�t�o�p�~� 

If reload is specified, Phase E1 compares con­
trol record data with certain information in COMMA 
to determine if a reload is possible. In processing 
with either an initial load or a reload, Phase E2 is 
read and stored in sectors /0630 through /063A of 
disk Working Storage. The System Configuration 
records which follow E2 are read by E1 and stored 
in the E1/E2 Communications Area that will be used 
by both phases and updated as loading operations are 
executed. 

When the SCON card is read, E1 clears the area 
into which REQ card data will be stored, and sets a 
switch (P AK) so that the REQ cards will be read into 
an 80 word card buffer without packing to 60 word 
format. As each REQ card is read, the program 
will branch to a routine (CONVT) which will convert 
the IBM card code to binary and store the result in 
table CFTA. Each card is stored next to and 
following the previous one in the table. More than 
six cards will result in an error message. 

When the TERM card is read, E1 will search 
through table CFT A checking each number from each 
card for validity and at the same time will build 
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another table (AUXT2) whose words correspond to 
Interrupt Branch addresses. The words which cor­
respond to IBAs that will be used are set positive, 
while those that will not be used remain zero. When 
the tables are finished, they are written to disk 
sector /0632 and control branches to routine LDPT2 
to load E2 to core. Nine sectors will be loaded to 
core and will occupy locations /03C2 to /OF02. 
Control will exit from E1 and enter E2 at location 
/0504 (INIT2). 

Phase E2 

At SET10 Interrupt Branch Addresses will be reset 
to link with the ILS routines in E2. At SETDT, de­
fective disk track data (originally from DPIR) will be 
set in the DISKO routine of E2. Two additional sec­
tors (/0630 and /0631) will then be read from disk 
into core to complete the overlay. From the REQ 
card data assembled by E1, two words will be set up 
at locations /047C and /047D which will reflect the 
principle I/o and principle print devices, respec­
tively. During the system program load, if data is 
present in word 1 of a sector break card, that data 
will be compared with word /047C or /047D and that 
phase will be bypassed if no match occurs. 

If an initial load is to be performed (determined 
in LDMDD subroutine), reading of the system pro­
gram decks will commence. 

If a reload is to be performed, sector 8 
(COMMA) will be read into the disk buffer labeled 
BUFFI. If the FLET entry in COMMA is not zero, 
it will be stored in the word called CIBA in E2. If 
FLET is zero, the CIB address from COMMA will 
be placed in CIBA. During loading of the system 
programs, an error will be displayed if any sector 
requested to be loaded is numbered as high or 
higher than the contents of CIBA. 

The words in COMMA which indicate whether or 
not the FORTRAN Compiler is on the disk and whether 
or not the Assembler Program is on the disk will be 
checked and compared with the type of load requested 
by the Load Mode card. If the reload is to be differ­
ent from the present status of the disk pack, an error 
message will be displayed. 

If no error in the Load Mode card is detected, a 
switch (SPVSW) is set on (non-zero) which results in 
the System Loader/Editor passing all system pro­
gram cards until the SUPV card is encountered. This 
will be located in the system deck beyond those data 
cards which comprise sector 8 (COMMA). Beyond 
the SUPV card, loading will progress until the· FORT 
card is encountered. During either an initial load or 
reload, the Load Mode card (which has been saved at 
MODCD) is tested to see if the FORTRAN Compiler 



should be loaded. If not, switch A (SWA) is set posi­
tive and all subsequent cards will be bypassed until 
the SAP header card is read which turns SWA off (to 
zero). In like manner, MODCD is tested to see if the 
Assembler program should be loaded. If not, all 
cards will be bypassed until the type 81 End of System 
programs card is reached. 

At the time the SAP card is read, an indicator 
(SAPX) is set on. When the first data card of the 
Assembler program is processed, the SAPX indicator 
will cause a branch to subroutine ASMCK. If the 
FORTRAN Compiler was not loaded and the Assembler 
program is to be loaded, the beginning sector address 
will be forced to /0080 with the constant ADRF. 
Normally the FORTRAN Compiler starts at sector 
/0080 and the Assembler program at /00E8. 

During card to disk loading of any system pro­
gram, if a sector break card is read which contains 
data in binary word 1, that phase involves some kind 
of I/O device and is to be loaded only if the device 
represented in the break card is equivalent to the 
principle I/O device of the system in the case where 
the code in word 1 refers to I/O devices. If the code 
refers to a print device, the phase will be loaded if 
the print device indicated is the prinCiple one of the 
system. otherwise switch B (SWB) will be set on 
(non-zero) and cards will be passed until a sector 
break card is reached. SWB is then set off (to zero) 
and sector break processing starts again. 

In cases where the system includes both card I/O 
and paper tape I/O, the prinCiple I/O device is inter­
preted to be the card read/punch. If an 1132 Printer 
is present with the Console Printer, the 1132 Printer 
is interpreted to be the prinCiple print device. This 
is reflected in COMMA (sector 8). 

Each time that a sector break card is read, the 
data-card check-sum routine (CKSR) is reset so that 
the data cards following the sector break card may 
begin with any sequence number. All subsequent data 
cards must then be in sequence until the next sector 
break card or an error message will be displayed. 

As the system programs are loaded to disk, the 
highest sector number used is saved so that the Core 
Image Buffer (CIB) can be positioned at the first 
available cylinder beyond the last sector used. 

When the End of System programs card (type 81) 
is read, the System Loader/Editor will branch to 
ENDSY and test the load mode. If a reload is being 
performed, E2 will be cleared from disk Working 
Storage (WS) and operations will halt at OFFF. No 
more records will be read. COMMA will remain as 
it was when the reload began. 

If an initial load is being performed, control will 
branch to LDSKL to load the Skeleton Supervisor from 
disk to lower core. At MILS in the System Loader / 

Editor the data in table AUXT2 will be used to gen­
erate for COMMA a code representation of the de­
vices (see discussion above of principle devices) 
present in the system. The two words required are 
placed in core locations /0060 (principle print) and 
/0061 (principle I/O). If the FORTRAN Compiler 
was loaded, the beginning sector address will be 
placed in location /004A and if the Assembler pro­
gram was loaded, its beginning sector address will 
go to /004B. If no program was loaded, the corre­
sponding locations will contain zero. 

Core size of the CPU will be stored in /007E. 
The CIB address (described above) will be placed in 
/004D and 3 cylinders will be reserved following that 
address. The address of FLET is set to zero and 
placed in /004F. The sector address of LET in 
/0050 will be 3 cylinders greater than the sector 
address of CIB. The User Area (UA) , Working Stor­
age Base and Working Storage Adjusted sector ad­
dresses will be equal and one cylinder greater than 
the address of LET. This value will go to locations 
/0051, /0052, and /0053. The UA sector address is 
converted to a disk block address and stored in 
locations /0058 and /0059. /0005 is stored in loca­
tions /0056 and /0057. Before this data is established 
on the disk, the 320 word buffer (BUFFI) is cleared 
to zero and the fourth word following the sector ad­
dress is initialized to /013B. This buffer is then 
written to disk at the LET address established. 

The region in lower core starting at location 
/0028 and extending 320 words is written to sector 8 
(COMMA) of disk at REST8. Control goes next to 
MFILS where the highest level ILS that the system 
will require is generated. 

To determine what ILS is to be built first, and 
how many will be required in all, the A UXT2 table 
is entered and the first word containing a positive 
number will correspond to some IBA which in turn 
corresponds to some interrupt level. When such a 
word is found, it will be set negative to indicate that 
it should be ignored next time. 

In core is a basic framework for single device 
ILS routines and a multiple ILS routine. If the con­
figuration deck contained a device which is on level 0 
or level 4, an indicator (SETMI) is set which will 
cause ILS04 to be the last ILS routine generated. 

If the positive word found in table A UXT2 cor­
responds to an IBA less than 12, the disk format 
header of the single device ILS frame will be set up 
to match the ILS under construction. SL W13 will be 
loaded with the level number. The ILS name, in 
truncated EBCDIC, will be loaded at SLW11. Data 
required by the DSF and Core Image Loader will be 
entered at CILO (the first word of the ILS). The 
area code will be loaded to CILA. Disk System 
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format indicator words are included as constants at 
the appropriate places in the framework. 

When the ILS is finished, sector S (COMrvrA) is 
read from disk so that the current Working Storage 
address may be determined. The ILS is then written 
to disk at that address. If this is the first ILS that 
has been built, the next card in the hopper will be 
*EDIT •••••••••• ILSOO. When this card is read, con­
trol will branch to EDITC where an indicator (FILS) 
will be tested to see if the Supervisor has been called. 
If it has not, control will go to the Supervisor pro­
vided that the cards in the hopper match the ILS that 
has been built. This is determined by testing columns 
24 and 25 of the *EDIT card. If they do not match the 
name of the manufactured ILS, cards will be passed 
until the System Loader/Editor stops at an *EDIT card 
whose name field does match. At this point the next 
card in the hopper will cause the Supervisor to call in 
DUP, which will in turn read the next card. The rec­
ord which DUP reads will be of the type *STORE ••••• 
WS •• UA •• ILSXX where XX represents the correct 
name of the ILS in Working Storage. 

After the Supervisor has been called once, indica­
tor FILS will be set to zero and thereafter the System 
Loader/Editor will transfer control directly to DUP 
Control (DCT!..) at /027C after positioning the correct 
*STORE card in the hopper for DUP to read. When 
each DUP Store operation is completed, DUP will read 
a special control card (*EDIT) which will cause it to 
reload the System Loader/Editor to core from loca­
tion /03C4 upward. DUP will then send control to 
/03C4 where a long BSC will send control to the Sys­
tem Loader/Editor at NEWIL. 

The System Loader/Editor will continue to search 
table AUXT2 until no more positive words can be 
found. The re-entry point from DUP will then be set 
to point to ISSDK since the next processing operations 
will involve ISS decks. 

When the last required ILS has been stored, the 
System Loader/Editor will encounter a lead record 
(type 13) ahead of each ISS routine. The System 
Loader /Editor will compare the ISS number of the fol­
lowing ISS subroutine with the System Configuration 
data and will either bypass the ISS subroutine or call 
DUP to load it to the User Area. When the last ISS 
subroutine has been processed, a control record 
(type 86) will signal the System Loader/Editor to clear 
itself from disk Working Storage and transfer complete 
control to DUP to load all remaining subroutines. 

1130 Paper Tape System Loader/Editor 

A special paper tape reading routine is employed in 
place of CARDO and some differences, to be explained, 
exist in the way the input buffer (B) is filled. Other-
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wise, all input record processing and program logic 
is no different from the card system. In the paper 
tape system all binary input data goes directly into 
buffer B rather than first being read into buffer A 
and then compressed into buffer B. 

Upon entering the paper tape reading routine at 
PAPOO, buffer B is cleared and bit 5 of the tape 
reader DSW is tested. If not ready, routine will wait 
at /OC35. If ready, the first frame will be read. At 
PAP60, an indicator (PAK) will be tested to deter­
mine if the record should be in binary or in PTTC/S 
format. If binary, control will go to P AP62 where 
the first frame will be treated as a word count pro­
vided that it is not a blank or a delete code. If the 
first frame contained a word count that was not zero, 
negative, or over /003C, the quantity of words indi­
cated will be read into buffer B (two frames per word) 
and control will branch to CARD1 for record process­
ing. 

PAK will be set to zero (binary) throughout 
loading of the system programs. When the type 81 
record which precedes the Subroutine Library is read, 
PAK will be set to 1 to cause the next input record to 
be read in PTTC/S mode. In such a case, control 
will branch to that section of the paper tape routine 
labelled PAP61. Since each record in PTTC/S code 
begins and ends with a new line (NL) character, the 
first NL character will be ignored and the last NL 
character will be interpreted as the end of the record. 

As each PTTC/8 character is read in, a table, 
whose ending address is TABLE, is searched to find 
the binary equivalent of the frame, had the control 
record been in binary instead of PTTC/S. Not all 
characters are included in the table because the Sys­
tem Loader/Editor requires only those parts of con­
trol records which would be found in columns 3, 4, 
24, and 25 of the same records on cards instead of 
tape. 

The data gathered is placed in buffer A (as if it 
had come from a binary card) and when the ending 
NL character is reached, control branches to a rou­
tine called STUFF which packs the data from buffer 
A to buffer B. The binary data in buffer B is then 
processed at CARDl. When the System Loader/ 
Editor finishes the last ILS control record which it 
will read, PAK is set back to zero. 

The next record is an ISS control record (type 13) 
in binary format. If it is determined from this rec­
ord that the following ISS should be loaded, PAK will 
be left at zero and control will branch to DUP at 
/027C. If the ISS is to be bypassed, PAK will be set 
to 1 since the next control record will be in PTTC/S 
code (*STORE ••••• PT. e UA •• XXXXX). After this 
record is read, PAK will be reset to zero and binary 
records will be read until the End of program (type F) 



record is reached. At that time, PAK is reset to 1 so 
that the next control record (*EDIT ••••• ) is read in 
PTTC/8 mode. PAK is then set to zero again in anti­
cipation of a type 13 binary record. 

After all of the ISS programs are processed, the, 
System Loader/Editor will clear itself from the disk 
and turn over complete control to DUP to load the 
remainder of the Subroutine Library. 

During a reload operation, the System Loader / 
Editor will expect to find the SUP V binary control 
record within the first twenty records following the 
TERM record. If it is not found, a tape has been 
placed on the reader out of sequence. Error message 
3 will be displayed. 

Core Allocation Summary 

Figure 20 reflects core after the bootstrap loader 
(the first six records of Phase E1) is in core. 

Figure 21 reflects core between the reading of 
type F record of Phase E1 and the reading of the 
last REQ record of the System Configuration records 
following Phase E2. 

When the TERM record is read, Phase E2 is 
loaded from disk to core as in Figure 22. 

After sector /063A has been read from disk, con­
trol is transferred to Phase E2 at location /0504 and 
sectors /0630 and /0631 are read to core as shown in 
Figure 23. During reload operations, the core map 
remains as in Figure 23. End of reloading occurs 
when the type 81, end of last system program, rec­
ord is read. 

During an initial load, the Skeleton Supervisor is 
read from disk to core after the type 81 record is 
read. Figure 24 reflects core until the System 
Loader/Editor branches to location /0038 to call the 
Supervisor. 

At this time one of the ILS control records begin­
ning with / /b will be the next record to be read. The 
data from the System Configuration records is used to 
determine which of these records the Supervisor should 
read so that DUP in turn reads an *STORE record 
which contains the ILS name which matches the ILS 
routine that the System Loader/Editor has placed in 
Working Storage. (See Figure 1 in Section 2.) 

Mter the Monitor control record (with / /b DUP) 
is read, DUPCO is loaded, and control is trans­
ferred to it. DUP reads a STORE record and reads 
from disk to core whatever DUP phases are neces­
sary to perform the STORE function. Figure 8 (Sec­
tion 3) reflects core until DUP completes the STORE 
operation and reads the *EDIT record which follows 
each *STORE record in the ILS group. The *EDIT 
card causes DUP to load the System Loader/Editor 
from disk to core as in Figure 25 and to branch to 
location /03C4. 

Bootstrap Loader 

/ 005D 

/ OE50 

Bootstrap Loader (cont'd) 

/ OF23 

Figure 20. The Bootstrap Loader 

/ 0028 

Phase El 

/ OA65 

/ OE50 

Bootstrap Loader 

/ OF23 

Figure 21. Phase El 
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Phase E 1 

Phase E2 

Figure 22. Phase E2 - Part I 

Phase E 1 

E2 

Phase E2 

1--, 

Figure 23. Phase E2 - Part II 
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/ 0028 

/ 03C2 

/ OEEF 

/0028 

/0100 

/ 037F 
/ 03C2 

/OEEF 

/ 0028 

Skeleton Supervisor 

/ 0272 
Phase E2 

/ 037F 
/ 03C2 

Phase E2 

~ ________________ ---1 / OEEF 

Figure 24. Phase E2 with the Skeleton Supervisor 

/ 0028 

Skeleton Supervisor 

/ 0272 

DUPCO 

/ 03C2 

Phase E2 

/ 1000 

Figure 25. Phase E2 with DUPCO 



When the System Loader/Editor again needs DUP 
to perform a STORE operation, records are passed 
as necessary by the System Loader/Editor until an 
*STORE record is the next record to be read. At 
this time, a long BSC is performed to location /027C 
and DCTL overlays core, as in Figure 8, with those 
phases necessary to store the ILS routine. 

When the ILS routines have been stored, the 
System Loader/Editor (read into core by DUP at the 
end of each STORE function) te sts for the type 13, 
ISS deck lead record. The System Loader/Editor 
remains in core (Figure 25), reading cards until an 
ISS subroutine is reached that should be put on the 
disk. At this time, a branch to DUP is executed and 
DUP is again brought into core (Figure 8). 

At the end of the last ISS deck, a type 86, end 
of last ISS program record causes the System 
Loader /Editor to clear itself from the disk and branch 
to DUP. For the remainder of the subroutine storing 
operations, DUP is in complete control (Figure 8). 

ROUTINE DESCRIPTIONS 

This section describes the principal subroutines, 
entry points, and tables within the System Loader / 
Editor program. In addition, other subroutines and 
areas referenced by the program are described. 

All references are in terms of labels/symbols 
used on both the flowcharts (Charts FB, FC, FD, 
and FE) and the program listings. To examine a 
specific portion of the program, the user can: 

1. Find the area of interest on the logical level 
flowchart. 

2. Use an identifying label/symbol from the flow­
chart as a cross -reference to both the entry point 
descriptions (contained in this section of the 
manual) and the program listing. 

The program listing, with its descriptive nota­
tions or comments, provides a step-by-step analysis 
of all areas of the program. 

El/E2 Communication Area 

During analysis of the System Configuration Records 
furnished by the user, Phase El sets up information 
in a region located at approximately /03C2 - /0502 in 
core. To preserve this information when core is 
overlaid by DUP, the area is written to disk storage 
before each DUP operation during ILS and ISS loading. 
Updating of the El/E2 Communications Area on disk 
is done when necessary by the System Loader/Editor. 

This area contains tables AB, AC, and CFTA, 
an image of the Load Mode control record, prinCipal 
print and input/output device information, and 
various other indicators. 

Primary Program Entry POints/Labels 

Phase Name/Label Function and/or Description 

El & E2 SETI0 Initializes Interrupt Branch 
Addresses for the ILS 
routines which are part of 
the System Loader/Editor. 

El & E2 START Entrance to record read 
routine. On the card sys­
tem, CARDO is used. 

El MODE Performs checks on the 
Load Mode control record 
and sets up indicators in the 
El/E2 Communications 
Area. 

El 

E2 

SETDT 

ABSOR 

Picks up defective track in­
formation whi.ch Disk Pack 
Initialization Routine (DPIR) 
has written in sector zero, 
and stores it in both the El 
disk routine and in the E 1/ 
E2 Communications Area. 
An attempt is made to con­
firm that DPIR has been 
executed. If it definitely 
has-not been executed, an 
error message is displayed 
and program will halt. 
One of several entry points 
in routine which loads sys­
tem programs to disk. 
Sector addresses are estab­
lished in one of three ways, 
depending upon the type of 
Sector Break control record 
processed. 

Ordinary data will start 
at the beginning of a sector 
and will progress until that 
sector is filled. The com­
pleted sector will then be 
written to disk and the next 
successive sector read down. 
Record information may 
overlay all or part of the 
sector being IJrocessed. 
This will continue until the 
program is loaded or until a 
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Phase Name/Label 

E1 SCON 

E1 & E2 LDPT2 

E2 INIT2 

E2 LDMDD 
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Function and/or Description 

Sector Break record is 
read and a new sector ad­
dress is established. 
Clears area in which "AB" 

and "AC" auxiliary tables 
will be built and feeds con­
trol to routine labelled 
"CONVT" which will accept 
IBM card code and convert 
it to binary. The DCBIN 
conversion routine is used 
in this operation. Con­
verted information from the 
REQ System Configuration 
records is then stored in 
CFT A tables of the E1/E2 
Communications Area. 
Reads down sectors from 
disk as directed by three 
initialized control words: 
SCNUM is the address of 

the first disk sector 
to read from. 

PGL TH is the number of 
sectors to be read. 

HXCFG is 2 less than the 
core location to 
read into. 

When E2 is loaded to core 
from disk, either by E1 or 
DUP, INIT2 will be branch­
ed to via the E1/E2 Com­
munications Area. Inter­
rupt branch locations in 
core will be set with the 
ILS routine addresses in 
E2 and control will go to 
LDMDD. 
Loading of system pro­
grams will begin in the 
case of an initial load. For 
reload, those records 
which could change COMMA 
are bypassed and the sys­
tem load is started when a 
SUPV control record is 
reached. This control 
record immediately fol­
lows that part of the Super­
visor which constitutes 
COMMA. 

Phase Name/Label Function and/or Description 

E2 IOCSD 

E2 CLEDT 

Mter completion of the last 
ILS storing operation, the 
ISS Subroutines will be en­
countered. Each of these 
is preceded by a control 
record (type 13) which con­
tains the ISS number com­
mon to the routine. If the 
number is not among the 
REQ card data, the routine 
will be bypassed since no 
device is present in the 
user's system which can 
handle it. 

If it is a usable routine, 
control will be transferred 
to the segment of DUP 
which remains in lower 
core. DUP will then store 
the ISS subroutine and re­
load the System Loader / 
Editor to core. 
A control record following 
the last ISS routine will sig­
nal the System Loader/ 
Editor to clear itself from 
disk and transfer complete 
control to DUP. All re­
maining subroutines will 
then be loaded and final up­
dating of COMMA will be 
under DUP control. 

Additional Referenced Entry Points /Labels 

Phase Name/Label Function and/or Description 

E1 & E2 A 80-word buffer into which 
records are read by card 

E2 ABC 

E1 & E2 AC 

E1 & E2 B 

or paper tape input routine. 
Switch testing routine 
entered at the time a Sector 
Break card is read. 

Its purpose is to de­
termine if a phase should 
be bypassed or loaded. 
Start of a table setup by E1 
which contains IBA in­
formation. 
6o-word buffer area that, if 
used, contains information 



Phase Name/Label Function and/or Description Phase Name/Label Function and/or Description 

from Buffer A in compres- El & E2 EDIT E2 will be loaded from disk 
sed format. to the location equated to 

El & E2 BASE Contains sector address EDIT when required. DUP 
established when last also contains this address. 
absolute Sector Break card El & E2 EOP Branch point when a type F 
was read. record is read. A file op-

El & E2 BUFFI Address of the start of eration is initiated at this 
main buffer used in disk point so that the probably 
operations. unfilled in-core buffer is 

El & E2 B4HEX Subroutine which will con- written to disk. 
vert limited set of binary El & E2 ERROR When a disk error occurs, 
characters to EBCDIC an indicator is set and con-

, code. trol is returned to the disk 
El & E2 CARD Determines type of record routine to turn off the inter-

read by testing word 3. rupt level. Upon exit from 
El & E2 CFACT Correction factor used disk routine, the indicator 

during system load which is interrogated and if on, an 
results in the first loadable error message is typed and 
data word following a program stops at a WAIT 
Sector Break record being instruction. 
placed at the start of a If PROGRAM START 
sector. is pushed on the console, a 

El & E2 CFTA Table where System Con- retry of the same operation 
figuration records are will be initiated. 
stored after converting E2 FORTT Compares new and old (in 
their contained data from COMMA) FORTRAN Com-
IBM card code to binary. piler address during a re-

El & E2 CFTAL Number of complete records load operation. 
stored in CFT A table. El & E2 FORTX Indicator which communi-

El & E2 CILA Word in the single device cates from the Load Mode 
ILS framework where the record to E2, indicating 
area code is placed. whether the FORTRAN 

El & E2 CILO ILS information for the Compiler is to be loaded. 
DSF and Core Image Loader. E2 HIGH Routine which saves the 

El & E2 CKSR Checksum routine. Con- highest disk sector number 
troIs are reset after each loaded during system load. 
Sector Break card so that Later used to establish the 
record sequence breaks CIB address and others in 
can be tolerated between COMMA. 
loaded phases. E2 IBANO Word which indicates what 

E2 CLDUP Sequence which will trans- interrupt branch address is 
fer control to DUP Control being processed during ILS 
(DCTL). generation. 

E2 CZ Routine to determine core El & E2 ICNTR Contains contents of word 1 
size for COMMA using from data records. 
"wrap around" method. E2 INLET Routine to set up the sector 

El & E2 DSKAD Word in which number of which will contain LET fol-
current sector to be writ- lowing proper initialization. 
ten to is maintained as load- El & E2 ISW Used as a "busy" indicator for 
ing progresses. the Console Printer routine. 
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Phase Name/Label Function and/or Description Phase Name/Label Function and/or Description 

E2 JADK Used in preparation for call- E2 SLW13 Word in single device ILS 
ing DUP to establish the core routines corresponding to 
location that sector 9 of the the level number. 
Skeleton Supervisor will be E2 SPPAS Routine to pass all records 
loaded to. except type 13. 

E2 LDSKL Routine to load the Skeleton E2 SPVSW Switch to bypass COMMA 
Supervisor to lower core. region of Supervisor. 
This includes sectors 8, E1 & E2 DISKO Routine to wait for 
9 and A. completion of disk oper-

E1 & E2 MODCD Image of the Load Mode ation. 
control record. E1 & E2 WBSKT Double word in loading rou-

E2 REST Routine to restore updated tine which in leftmost 16 
table and the E1/E2 Com- bits will contain indication 
munications Area to disk. of whether record informa-

E2 REST8 Routine to write initialized tion is to go to current sec-
COMMA (sector 8) to disk. tor. Rightmost 16 bits will 

E2 SAPP Compares new and old (in contain relative word loca-
COMMA) Assembler pro- tion within the sector. 
gram addresses during a E2 WD25A Used to advance records, if 
reload operation. necessary, to the point 

E2 SAPX Indicates to E2 whether the where DUP will receive a 
Load Mode control card re- STORE record containing a 
quests that the Assembler name which matches the 
program be loaded. name of the ILS routine 

E1 & E2 SCTRI Indicator set on at each Sec- to be stored. 
tor Break record; it causes E2 WS Routine to pick up current 
following data record to re- Working Storage address 
cei ve special processing. from COMMA before an 

E2 SETMI Indicator that will cause ILS routine is written to 
generation of ILS04 routine disk for transfer by DUP 
if set on. to the User Area. 
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The 1130 Disk Monitor System Maintenance Program 
(IBMOO) is the program by which the user updates the 
1130 Disk Monitor System. The program IBMOO is a 
part of the IBM-supplied 1130 Disk Monitor System. 
With it~the user can update the Supervisor, Assembler, 
DUP, and FORTRAN Programs and the Subroutine 
Library as new releases are provided. 

The input to the program can be in either card or 
paper tape form. However, the input must come from 
the principal I/O device. 

Figure 26 shows the relative organization of core 
storage during execution of the maintenance program. 

See Appendix F of the publication IBM 1130 Disk 
Monitor System Reference Manual (Form C26-3750) 
for an explanation of control record setup, header and 
data record formats, and operating procedures. Also 
see the same source for the description of the paper 
tape input, system messages, and error diagnostics. 

The following descriptions summarize the routines 
which comprise the basic logic of the program IBM 00. 
The labels at the left correspond to the labels to be found 
in the program listings (see Charts FF, FG, and FH). 

Hardware Area 

Communications Area 
(COMMA) 

Resident Supervisor 

DISKO 

IBMOO 

-------- -- -- -- -- -- -- ---
I/O and I/O Conversion Routines 

~---- -- -- -- --- -- ---- ---
Specia I Disk Routine and Disk 

Sector Buffer 

~---- -- ----- ----- -------
Psuedo-TV 

~ 
Figure 26. Storage Layout During Execution of the System Maintenance 

Program 

SECTION 8: THE SYSTEM MAINTENANCE PROGRAM 

START - Initializes the pseudo-TV and the IL 
subroutines; obtains from the Disk 
Communications Area (DCOM) the mod­
ification level and the version number 
and types them out; determines the 
principal I/O device for the system 
from COMMA; reads a record from 
that device. 

PTSW1 - If the input is from paper tape, converts 
the input record from PT TC / 8 to IBM 
card code. 

CDRT1 - Determines if the input record is a valid 
System Program header record. 

HRCVT - Extracts from the first header of a mod­
ification the total record count for that 
modific ation. 

HDRWD - Converts to binary the word count, the 
relative word number, and the sector 
address obtained from the input header. 

MLEV Converts to binary the version number 
and modification level obtained from the 
input header. 

SlSUB Turns off the disk non-write switch, 
enabling the program to make modifica­
tions to the Monitor Programs. 

HDCHK - Checks for the names FOR, ASM, SUP, 
and/or DUP in columns 1 through 3 of 
the System Program header record; 
continues accordingly. 

SWFOR - Determines if FORTRAN is present as 
a Monitor Program; if not, turns on the 
disk non -write switch. 

SWASM - Determines if the Assembler is present 
as a Monitor Program; if not, turns on 
the disk non -write switch. 

VERSN - Checks the version number and modifi­
cation level from the input header against 
those found in DCOM. If the new num­
bers are valid, the program proceeds; 
if not, an error message is printed. 

ASMSW - Computes an absolute sector address for 
an Assembler modification from the 
relative sector address obtained from 
the input header. 

SUBHR - Checks for a Subroutine header (the 
name SUB in columns 1 through 3 of the 
input header). If the name is found, the 
program continues; if not, the program 
initializes for a return to the Super­
visor. 
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MODl \Varns the user that an attempt is being 
made to update the Monitor to modifica­
tion levelland then WAITS. If PRO­
GRAM START is pressed, the program 
continues. 

RDISK+2 - Updates the modification level in DCOM 
alter a modification has been success­
fully completed. 

ENDOJ - Types the update complete message. 
ENJ02 Types the version number and new mod­

ification level; returns to the Supervisor. 
CKSMG - Determines that the checksum contained 

in the input data record is correct. If 
incorrect, an error message is typed 
and the modification is terminated. 

CSMOK - Moves the modification data from the 
input data record to the disk sector 
buffer. The word count from the data 
record and the relative word number 
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and total word count from the header 
record are used to make the modification. 

NWSW Writes the modified sector onto the disk 
from the disk sector buffer when the 
modification is complete. This routine 
then reads the next input record. If the 
input is from paper tape, the PTTC/8 
is converted to IBM card code. 

If the disk non-write switch is on, 
this routine does not write the disk 
sector buffer onto the disk. 

MCRCK - Determines if the input record is a 
Monitor control record. If it is, the 
program returns to the Supervisor; if 
it is not, the program terminates with 
an error. 

A2P03 Reads the sector to be modified 
from the disk into the disk sector 
buffer. 

RDATA - Reads an input data record, either card 
or paper tape. 

PCKNG - Packs 80 card columns into 60 binary 
words. 



Chart AA. The 1130 Monitor System 

User 
Programs 

Assembler 
Program 

Supervisor 

FORTRAN 
Compiler 

Subroutine 
Library 

Disk 
Uti lity 
Program 

FLOWCHARTS 
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••••• AZ·········. • • • SKELETON • 
• SUPERVISOR • • • • • ••••••••••••••••• 

X 
• •••• 8Z •• •••••• •• • • • • • PRESUPERVISOR • • • • • ••••••••••••••••• 

:X .............................................................. . 
X 

·.· .. CZ········ .. • • 
• PHASE A - • 
• CONTROL RECORO • 
• ANALYSIS • • • ••••••••••••••••• 

X 

x·························· . YES 
.*. .•. . •. 

01 •• OZ •• 03 •• • ••••• 04 ••••••••••• 

•••• • ••• NO •• ·:OR, DUP:· •• NO .PA~S~~BtYP:· •• NO • PRINT 
•• XEQ •••••••••• X.. OR ASM •••••••••• X •• COMMENTS, OR •••••••••• x ERROR 

•• •• •• •• •• TEND •• • ME SSAGE 
*..* •..• *..* .. .. .. .. .. .. . ........... . 

• YES • YES • 

X 
··.·.El·········· • • • • 
• PHASE B • • • • • ••••••••••••••••• 

x .•. 
Fl •• 

.• *. 

X 
••• ••• EZ.···.··· ••• 

LOAD NEEOEO 
MONITOR 
PROGRAM 

• •••••••••••• 

• •• ·E3 ••••••••• 
• • MONITOR • 
•••••••• X. PROGRAM • 

• • EXECUTI ON • • •••••••••••••• 

• ••••• FZ········.·· 
• ••• F4 ••••••••• 

•• .LOCAL •• NO • 
••• ~N~~~t~s6R •••••••••••• X • 

CALL LOADER 
AND LOAD 
CORE-LOAD 

• • CORE-LOAD • 
• ••••••••••••••••••••••••••••••••• X. EXECUTION • 

• X •• 
*. .* • •••••••••••••• .. . . ••••••••••••• • YES 

i .*. .* . ...•. Gl.......... GZ .. . .... G3.......... G4 .. 
• • .* *. • • .* *. . 
• PHASE C -. •• •• NO • PHASE 0 -. •• COUNT •• YES. 
• INITIALIZE ••••••••• X.. .FILES •••••••••• X. LOCAL/NOCAL ••••••••• X •• EQUAL ZERO •••••• 
• TYPE RECORD • •• •• X. PROCESSING. •• •• X 
• PROCESSING • •••• • • •••• ••••••••••••••••• •• •• ••••••••••••••••• • ••• • YES • NO 

:X ........................ . 
• • NO 
X ••• ..... HZ.......... H3 •• 

• • .* *. • PHASE E -. •• COUNT •• YES • 
• FILES ••••••••• X •• EQUAL ZERO •••••••••••••••••••••••••••••••• 
• PROCESSING. •• •• 
• • *..* ••••••••••••••••• • ••• • 

Chart AB. The Supervisor 
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...... Bl······.·.·· 
READ IN 

COLD START 
• • 
••••••••••••• 

X 
.... ··C1··········· 

READ IN • 
OISKO AND 
SKELETON • 

SUPERVISOR ••••••••••••• 

R3 X 
...... 01··········· 

.SAVE CORE ABOVE. 
PRESUPERVISOR 

• ON DISK • 
.............. 

GETA X ...... El······ ... ·. 
• LOAD • 

PRESUPERVISOR • • 
••••••••••••• 

X 
ISETS ••• 

Fl· • 
• * *. •• •• NO 

•• CALL LINK •••••• 
*. .* 

*. .* .... 
• YES 

PREB X .• ·.··Gl.··· •• ·.· •• 
• SAVE CORE BELOW. 

PRESUPERVISOR 
• ON DISK • 

••••••••••••• 
:X .......... : 

X 
•• ••• ·H1 ••••••••••• 

LOAD • 
1/0 ROUTINES 

• • 
••••••••••••• 

X 
······Jl······.···. 
• 
• 

READ IN 
PHASE A 

••••••••••••• 
X ••••• 

• 1\;\ • 

• til. • • • 

• 

••••• A2 •••• • ••••• 
• MaN • . -.-.-.-.-.-.-.-. ••• X. CALL EXIT • 
• ENTRY POINT • • • ••••••••••••••••• 

Chart AC. The Skelton Supervisor, Presupervisor, and Cold Start Routine 

••• •• A3.· •••••• •• 
• LINKM • . -.-.-.-.-.-.-.-. 
• CALL LINK • 
• ENTRY POINT • • • • •••••••••••••••• 

X 
••• •• C3 •••••••••• • • • STORE NAME • 
• OF CALL LINK • 
• IN COMMA • • • ••••••••••••••••• 
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f·* f,lit* 

*"" ~ .. Ill'" 
7 .. 

1< 

INIT ~ 
* •••• Al*.** •••••• 
• • • INITIALIZE • 
• PHASE A • • • • • ••••••••••••••••• 
•••• · .. • 81 •• X. * * .. X ............................................................... . ... '" . 

SUPI X NAME2 ••• JOBI ..... Al.......... B2 •• • ••••• B3 ••••••••••• 
• • .* *. • INITlAlIlF. •• •• YES .SKIP CARRIAGE •• 
• TO READ • • •• X.. JOB •••••••••• X PRINT THE 
• CONTROL. •••• I'IECORO • 
• RECORD. •••• ••••••••••••••••• •• •• • •••••••••••• 
••• $ · .. • (1 •• X. • • .... . 

REAOP X 

••••• ·Cl·· •• ••••••• 
READ • II RECORD 

• 
••••••••••••• 

x ... 
01 •• 

.lI/ •• 

'" NO 

X 
•••••• C2 ••••••••••• 

PRINT • 
THE RECORD 

• 
• •••••••••••• 

x 
••• ASMl 

02 •• • •••• 03 •••••••••• 
.* *. • * · .. ·.·04.····· .. ··· .... 05······.·· NO.. /I IN •• 

••••• fIRST T~O •• 
•• COLUMNS •• 

•• •• YES • INITIALIZE • LOAU 
ASSEMBLER 

• • EXIT TO • 

x •••• • • 
• (1 • • • •••• 

OKSUP 

41
• .* * •• * • YES 

x .•. 
El •• 

• * *. •• COMMENTS •• NO • 
•• RECORD •••••••• 

*. .* *. .* .. .. 
• YES 

pRNTl X 
··.·.·Fl·· •• •••• •• • 

• PRINT OR TYPE. 
COMMFNTS 

RECORD 

••••••••••••• 
x •••• • • 

• Cl • • • •••• 

•••• • • 
• Kl • • • •••• 

: X ••••••••••• 

X 
•••••• Kl·.········· 

• PRINT 
ERROR MESSAGE 

• • 
••••••••••••• 

x •••• • • 
• III • • • 

*. ASM •••••••••• X. TO LOAO ••••••••• X •••••••• X. ASSEMALER • 
•• •• • THE ASSEMBLER • • • • • *..* * $: • •••••••••••••• •. .• .* .•.••..•••.•••. • •••••••••••• 

• NO 

x 
••• FORI GETA 

E2 •• * •••• E3 •••••••••• • ••••• E4 ••••••••••• 
.* *. * • .·.·E5·· •.... ·· •• •• YES • INITIALIZE. • LOAI) 

FORTRAN 
• • EXIT TO • 

•• FOR •••••••••• X. TO LOAD ••••••••• X •••••••• X. FORTRAN • 
•• •• • FORTRAN • • • • *..* • • ••••••••••••••• •• •• • •••••••••••••••• • •••••••••••• 

• NO 

x 
••• XEQI ••• XECL Io4ULTIl 

F2 •• F3 •• • •••• F4 •••••••••• ······F5·.··~ ... ··. .* *. .* *. • • •• •• YES •• NON-XEQ •• NO • INITIALIZE • 
•• XEQ •••••••••• X.. SWITCH ON •••••••••• X. TO LOAO ••••••••• X 

LOAD 
PHASE B 

•• •• •• •• • PHASE' 8 • 
*..* *..* • • .. ~. .. .. . .............. ' .. 

• NO • YES 

x 

•••• .. . 
•• X. Kl • • • •••• ••• OUPI ••• 

G2 •• G3 •• • •••• G4 •••••••••• 
.• *. .* *. • • 

•• •• YES .* NON-OUP •• NO • INITIALIZE • 
•• OUP •••••••••• X.. ShlTCH ON •••••••••• X. TO LOAO • 

•• •• •• •• • DUP • 
*..* ...* • • .. .. .. .. . ............... . 

• NO • YES 

x 
••• PAUSI 

•••• .. . 
• • X. KI • • • •••• 

HZ •• • •••• H3 •••••••••• 
• - *. * $: •• •• YES. • 

•• PAUS •••••••••• X. WAIT ••••• 
*. .* • * .... . . •• •• • ••••••••••••••• * 

• NO 

x 
••• TYPl 

J2 •• • •••• J3 ••••• * •••• •• *. • • 
•• •• YES • CHANGE INPUT • 

x 
• ••• • • 

• Rl • • • • ••• 

•• TYPE •••••••••• X. DEVICE TO ••••• 
•• •• • KEYBOARD • 
*..$: * $: •• .• • ••••• * •••• * ••••• 

* NO 

x .*. K2 •• • •••• K3 •••••••••• 

x • ••• • • 
• Bl • • • •••• 

X ....•. H4*.* ...•.• *. 
LOAD 

DUP 

••••••••••••• 

X .... J4.··*·.··· 

• 

• EXIT TO • 
• DUP • • • ••••••••••••••• 

.... . . . ... 

• •••••••••••• 
x • •••• .AF • 

• AI· 
• • • 

•••• • NO.. •• YES • CHANGE INPUT. • • 
•••••••• TEND •••••••••• X. DEVIC~ TO ••••• X. 81 • 

•• .* • PRINCIPAL 1/0 • • • *... • OEVICE • • ••• 
Chart AD. The Supervisor - Phase A •• •• • ••••• ** ••••••••• 

* 
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••••• • AE • 
• AI· • • • 

X ·.···.1 ......... . • • • INITIALIZE • 
• PHASE B • • • • • ••••••••••••••••• 

RITE X 
..... B1·.········ • • • CONVERT AND • 
• COMPRESS • 
• MAINLINE NAME. • • ••••••••••••••••• 

GOXEQ X 
••••• Cl·.········ 
• STORE NAME • 
• IN COMMA. • 
• STORE LOCAL AND. 
• NOCAL COUNT • • • ••••••••••••••••• 

X .•. 
01 •• 

. * *. •• COUNT •• NO 
•• EQUAL ZERO •••••• 

*. .* .. .. .... 
• YES 

x •••• • • • ••• 
• GIt.. • 
• •• E2 •••• •••• • • J. •••• X 

El •• • •••• E2 •••••••••• .... . . 
•• NAME •• YES • INITIALIZE • 

•• BLANK •••••••••• X. FOR DSF • 
•• •• • LOAD • .... . . •• •• • •••••••••••••••• 

• NO 

LOKUP X 
••••• Fl····.· ... • • • • LOOK UP • 
• NAME IN • 
• LET/FLET • • • ••••••••••••••••• 

X 
NAME ... 

Gl •• 
• * *. •• NAME IN •• YES 

•• LET/FLET •••••• 
•. .* .. .. 

* •. * 
• NO •••• · .. • HI •• X. • • 

ER6 •••• X 
•••••• Hl··········· 

• PRINT • ERROR MESSAGE • • 
••••••••••••• 

i ••••• • AD • 
• AI. • • • 

Chart AE. The Supervisor - Phase B 

i •••• • • • B3 . • • • ••• 

X 
•••••• F2 ••••••••••• 

• READ IN • THE LOADER • • 
• •••••••••••• 

X 
•••• G2 ••••••••• 

• EXIT TO • 
• THE LOADER • • • • •••••••••••••• 

HIT 

• ••• • • · B3 •... • • •••• X 
..... B3·········· • • 
• SAVE • 
• LET/FLET • 
• ENTRY • • • • •••••••••••••••• 

X .•. 
C3 •• .. .. 

INDICATOR BITS. NO 
.EQUAL 10 OR II •••••• 

*. .* *. .* *. .* 
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x .•. 
03 •• 

.* - . 

X •••• • • 
• H3 • • • •••• 

INDICATOR BITS. YES 
•• EQUAL 11 •••••• 

•. .* 
*. .* * •• * 

• NO 

TST2 X 
• •••• E3 •••••••••• • • • INITIALIZE • 
• fOR • 
• CORE IMAGE • 
• LOAD • • •••••••••••••••• 

X 
•••••• F3 ••• •• •• •• •• 

• READ IN • THE LOADER • • 
••••••••••••• • ••• • • 

• G4 • • • •••• 

X 
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····G3 ........ . 
• EXIT TO • 
• THE LOADER • • • ••••••••••••••• 
• ••• • • 

• H3 •••• 

••••• GIt •••••••••• 
• • • INITIALIZE • 
• TO LOAD • 
• PHASE C • • • ••••••••••••••••• 

• ••••• i .•. CAROC X 
H3 •• 

.* *. • 
INDICATOR BITS. NO X 

•• EQUAL 00 •••••• .. .. 
*. .* .. .. 

• YES •••• .. . 
•• X. E2 • • • •••• 

X •••• • • 
• HI • • • •••• 

• ••••• HIt •••••• ••••• 
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••••••••••••• 
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••••• • Af • 
• AI. 
• • • 

INPUT X 
•••••• Al· •••••• •• •• 

• READ • A RECORD 
• • 
••••••••••••• 

X 
•••••• 81 ••••••••••• 

• PRINT • 
THE RECORD • • 

••••••••••••• 

X 
••••• Cl •••••••• •• • • • INITIALIZE • 
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• ••• • • 
• DLt • • • •••• 
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01 •• 02 •• 03, •• • ••••• 010 .......... . 

. * *. .* *. .* *. • • •• NO • • •• tiD • • •• NO • 
•• .LOCAL •••••••••• X.. .NOCAL •••••••••• X.. .fILES •••••••••• X 
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• PHASE 0 • • • ••••••••••••••••• 
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······Jl·.· ..... ··· 

• 
LOAD 
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••••••••••••• 
i ••••• • AG • 
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• • • 

• 

x •••• • • 
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i . .. 
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..... 61·········· • • • STORE A. • 
• IN RUFFER • 
• DATA WORD • • • ••••••••••••••••• 

x .•. 
C 1 •• .. .. 

•• ~-WORO •• NO 
•• PRECISION •••••• 

DIVIDE COMP •• 
*. .* 
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• INSE~T NAME • 
• "eRr) 2 IN • 
• I/[ BvFFEP • 
• IPlS 13-161 • • • ••••••••••••••••• 
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RCSYT ..-*-.-*-.-.-.-.. REAC 

cnHb~W 
• •••••••••••• 

X 
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X 
•••• C2.··.··.·. 
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• SRCH • . -.-.-.-.-.-.-.-. 
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• OVERFLOk • 
• SECTCR • ••••••••••••••••• 

x ... 
J I •• 

•• t. 
•• •• YES 

•• F(U~O •••••• 
•. .* 

•. .* •.• * 
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.AND LOW ADDRESS. 
• DIFFERENCE • • • • •••••••••••••••• 

x ... 
B4 •• 

.* •• 
YES' •• •• 

• ••••• DIFFERENCE •• 
•• EQUAL 0 •• 

*. .* 
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• • • INCPEMf~T • 
• Sy~eOl • 
• CCUNT • • • ••••••••••••••••• 

X 
..... Kl·········· • CECRF~ENT • 
• SYMBOL TABLE • 
• lOW END • 
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•••••• CZ.· ••••• • •• • 
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DEFINED TAG'D ••••••••••••• 

X • • •••• ez ••••••••••• 
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X 
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* •• * 
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i . .. 
C3 •• 

.* •• 
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.73-60 NON-~LANK ••••• 
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•• .$ 

* .• -
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••••• 03 •• •••••••• .INSERT 10 FIELO. 
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• PRtFIX WORD • ••••••••••••••••• 
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·····~3·········· • ~AGK ANO MOVE • 
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• ••• H3 •• • •••••• 
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• CINCLUCING DATA. 
• HEACERI • ••••••••••••••••• 
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• E TCR F • .we K NG iT8RAGE. 
• BY 1 • ••••••••••••••••• 

x x MVLFT .•. 
·.· .. 02·········· • DTtiOR • 

C3 •• 
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••••• EI· ••••• •• •• • • • INCRE~ENT • 
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Chart CQ. The Assembler - Phase 11 

; 
•••• • • 

• A2 • • • •••• 
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••••• 82· •••• ••••• • • 

• INDICATE IF • 
• NO 10 • • •••••••••••••••• 
•••• • • • 83 •••• • • •••• NO 102 

X .•. 
B3 •• 

.* *. 

X •••• • • 
• E2 • • • • ••• 

• DECREMENT • 
• XR3 BY It • 

•• SECTOR •• NO 
•• UNPACKED •••••• • • • • ••••••••••••••••• 

:X .......... : 

X 
•• •• ·C2 ••••• ••• •• • • • DECREMENT • 
• XR3 BY 1 • • • • • ••••••••••••••••• 

X 
••••• 02 ••••• •• ••• • • • DECRE~ENT • 
• XRI 8Y I. • 
.OECRE~ENT 8UFI • 
• PLUS 2 BY 1 • ••••••••••••••••• 
•••• • •• • E2 •• X. • • •••• • UNPK X 

••••• E2 ••••• •••• • • • • UNPACK FROM • 
• eUFI AND • • STORE IN SAREA • • • ••••••••••••••••• 

X 
TSlIO ••• 

F2 •• 

•. .* *. •• 
*. .* • YES 

ROIO X 
•• •••• C3 •••• • •••••• 

OISKl ..-.-.-+-.-.-.-.. READ IN 
• NEXT SECTOR • 

• •••••••••••• 

X 
••• •• 03 •••••••••• • • 
:SEC~~~R~~8~lsS : 
• 8Y 1 • • • ••••••••••••••••• 

:X .......... : 

X 
····E3 ••••• •• •• 

• EXIT TO THE • 
• CALLING • 
• ROUTINE • • •••••••••••••• 

•• •• • ••• •• •• YES. • 
..10 IN RECORD •••••• X. A3 • .. .. .. 

•••• • ••• * •• * • NO 

x •••• • • 
• 83 • • • • ••• 
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ENO~ 

••••• • CIl • 
• ~l· • • • 

x ... 
AI •• 

• * -. •• •• NO 
•• PASS 1 •••••• 

*. .* .. .. 
... • * 

• YES 

X 
• • ••• Pl ••• • •• •••• • • • RESET CCUNTEIlS • 
• AND S~ITChES • 
• FOR PASS 2 • • • ••••••••••••••••• 

x ... 
C I •• 

.* *. Ne.. I PASS •• 
•••••• ~SSe~BLY •• 

*. .* *. .• •. . * 
• YES 

; 
••••• 01· •• • ••• ••• 
• MAKE CFBUF • 
• (PASS 1 AREA OF. 

x ••••• ·CS • 
• Fl· • • • 

• ••• • • 
• A2 • • • •••• 

X • •••• A2 •••••••••• 
• INSERT LEVELS • 
• SPECIFIEO TO • 
.~OROS 16-11 OF • 
• HEADER • • • ••••••••••••••••• 

X • •••• P2 •••••••••• 
• MAKE ~EAD[R • 
.LENGTH (WOIlO 61. 
• EQUAL NO. OF • 
.LEVELS SPECI~·D. 
• FLUS 6 • • •••••••••••••••• 

•••• • • 

•••• .. . 
•• X. 03 • 

• • •••• 

• 02 •••• • • •••• 524'1'3 
x .•. 

02 •• 
.* *. NO.. ENT •• 

• PRINCIPAL 1/0 ••••• •••••• ASSEMBLY •• 
• ROUTINEI ThE • 
• rSF P~fFfll • ••••••••••••••••• 

*. .* *. .• 
* •• * • YES 

• ••• • • 
• A3 •••• • • •••• X 
• •••• A3 ••• • •• •••• • • • INDICATE • 
• PROGRAM TYPE ••••• 
• I • • • ••••••••••••••••• 
•••• • • 

• B3 •••• • • 

• ••• • • 
• A4 • • • • ••• 

X 
••••• A4 ••••• ••••• • INSERT NO. OF • 
• FILES DEFINED. 
• IN ~ORD 9 OF ••••• 
.PROGRAM HEADER • • • • •••••••••••••••• 
• ••• • • 

• Bit •••• • • •••• • S2ltOA X •••• S21t3A 
x .•. 

• •••• B3 ••• ••••••• • • • INDICATE • 
• PROGRAM TYPE • 
• 2 • • • • •••••••••••••••• 

:x .......... : 

X 
• •••• C3 •••••••••• 
• MAKE HEADER • 
.LENGTH I~ORD 61. 
• EQUAL 3 • • • • • ••••••••••••••••• 
• ••• · .. 

• 03 •• X. • • x 

Bit •• 
.* *. . 

•• LIBR •• NO X 
•• ASSEMBLy •••••• 

•. .* 
*. .* • •• * 

• YES 

X 
••••• C4 •••••• •••• 
• DECREMENT • 
.TEMP TYPE BY 1 • 
• (6 TO 5 OR • 
• 4 TO 31 • • • ••••••••••••••••• ..... . 
• • .x ••••••••••• 
• Dit •• X. • • .... . • ••• S2420 . .. 

03 •• 
52431 X 

.* -. •• EXTENDEO •• NO 
•• PRECISION •••••• 

*. .* •. .* 
* •• * 

• YES 
x •••• • • 

• F3 • • • •••• 

• •••• 04 •••••••••• 

:·VS·T~~~C{~J2N : 
• INSERT RESULt. 
• IN WORD 3 OF • 
• HEADER • • •••••••••••••••• 

• ••• • • 
• A5 •••• 
• ••••• x . .. 

A5 •• 
.* *. •• 1 PASS •• NO 

•• ASSEMBLy •••••• 
*. .* .. .. 

*" .* • YES 

X 
• •••• e5 •••••••••• 
• MAKE DSF • 
• BUFFER OF8UF •• 
• SET FIRST • .SECTOR ADDRESS • 
• TO 32 (RELAT) • ••••••••••••••••• 

X 
• •••• C5 •• • ••••• • • 
• INTI • .-.-.-.-t-.-.-.-. 
• SA~E END STMT • 
.IN INTERMEDIATE. 
• 1/0 • • •••••••••••••••• 

X 
• •••• OS •••••••••• 
• FORCE LAST • 
• SECTOR OF • 
• I~TERMEDIATE • 
• 110 TO BE • 
• ~RITTEN • ••••••••••••••••• 

x ••••• .CS • 
• AI· • • • 

Si'4CC ; X S2ltitO X ENOAC X 
••• •• El·········· • M~KE BUFI THE. 
• OSF ALFFEP • 
• (NC INTEIlf"ED- • 
• lATE 110) • • • ••••••••••••••••• 

:X .......... : : 

•• •• ·E2.····.···· • • • INCICATE • 
• PROGRAM TYPE ••••• 
• 4 • • • • •••••••••••••••• x •••• • • 

• 03 • • • 
• ••• • • 

• F3 * ••. 
eLlI'il X 

············x •••• • • •••• S2421 
x 

524(4 ••• . .. 
• • ••• Fl •••••••••• 
• • • CLEAR TO ZERO. 
• FIIlST 'il ~OIlOS • 
• OF P~OGRA~ • 
• ~E~CER • ••••••••••••••••• 

x .•. 
Gl •• .. .. 

•• ABSOLUTE .0 YE~ 
•• ASSEMBLy.· •••• 

*. .* •. .* .. .. 
.. NC 

x 
S2402 .•. 

HI·. 
.• *. 

x •••• • • 
• A3 • • • •••• 

•• ISS .0 NO 
•• ASSEMBLy.· •••• 

*. .• 
•. .* 

* •• * 
• YES 
if 

•• ~ •• Jl.· •••••••• 
• • • INCICATE • 
• PROG~A~ TYPE • · (, . • • ••••••••••••••••• 

ii 
• • ••• Kl ••• • •• •••• .INSFRT ISS NU •• 
:~~ t~e~L~4~E~g·: 
• IN WORe 15 OF • 
• HEAOER • ••••••••••••••••• 

x •••• • • 
• 02 • • • •••• 

F2 •• .. .. 
•• ILS •• NO 

•• ASSEf"BLY •••••• 
*. .* 

•• • $: 
* ••• 

• YES 

X 
•• ••• G2 •••••••• •• • • • INOICATE • 
• PROGRAM TYPE • 
• 7 • • • ••••••••••••••••• 

x •••• • • 
• B3 • • • • ••• 

F3 •• 
•• *. . 

•• STANDAIID •• NO X 
•• PRECISION •••••• 

*. .* *. .* * •. * 
• YES 

X 
•••• ·G3 ••••••••• • 
• INSERT • • ceOI I~ ~ORD 3 • 
• CF PIIOGRAM • 
• ~EAOER • • • • •••••••••••••••• 

:X .......... : 
x 

X S2430 .•. 
••••• H2 •• •••••••• • INSERT • 
• INTEIIRUPT • 
• LEVEl NO. rN • 
• ~CIIO 13 OF • 
• HEADER • ••••••••••••••••• 

X 
•• ••• J2 •••• •••••• • MAKE HEADER • 
.LENGTH (~ORO 61. 
• EQUAL 4 • • • • • ••••••••••••••••• 

•••• .. . 
•• X. 03 • 

H::! •• .. .. 
•• •• YES 

•• TYPE EQUAL 1 •••••• 
*. .* .. .. . ... 

• NO 
X .•. 

J3 •• .. .. 
x •••• • • 

• 04 • • • • ••• 
•• •• NO 

..TYPE EQUAL 2 •••••• 
*. .* 

*. .* • •• * 
• YES 

x •••• • • 
• Bit·· • • • ••• 

•••••• E4 ••••••• •••• DISKI .. -.-.-.-.-t-.-.. READ IN PHASE 
• IC OVER STADD. 

OF PHASE 9 ••••••••••••• 

X • •••• F4 •••••••••• 
• INSERT • 
• HEADER LENGTH. 
• IN ~ORO 6 OF • 
• PROGRAM • 
• HEADER • ••••••••••••••••• 

•••••• E5 ••••••••••• 
DISKl ..-.-.-.-.-.-.-.. READ IN PHASE 

.11 OVER INTl • 
OF PHASE 9 • •••••••••••• 

X 
• •••• F5 •••••• •••• 
• FORCE FIRST • 
• SECTOR OF • 
• INTERMEDIATE • 
• 1/0 TO BE • 
• READ • • •••••••••••••••• 

X ENDAI X 
••••• G4 •••••• • ••• 
• INSERT SIZE • 
• OF COMMON • 
• IN WORD 5 OF • 
• PROGRAM • 
• HEADER • • •••••••••••••••• 

X 
• •••• HIt •• • •• ••••• 
• SET UP DSF • .BUFFER POINTERS. 
:TOoal~IT~ ~:H 2: 
• HEADER • • •••••••••••••••• 

x . .. 
JIt •• 

.* *. •• FILE •• NO 
•• DEFINED •••••• 

*. .* *. .* *. .* • YES 
x • ••• • • 

• A5 • • • • ••• 

••••• G5 •••••••••• 
• INT2 • .-.-.-.-.-.-.-.-. • UNPACK FIRST • 
.STMT INTO SAREA. 
• ClIO BUFFERI • • •••••••••••••••• 
• ••• .CR. • 
• H5 •• X. • • •••• X 

•••••• H5 ••••••••••• 
OISKI ..-.-.-.-.-.-.-.. WRITE SYMBOL 

• TABLE O' FLO • 
SECTOR BUFFER • •••••••••••• 

X 
• ••••• J5 ••••••••••• 

FLIPR ..-.-.-.-.-.-.-.. 
• REAO IN 

PHASE 1 

••••••••••••• 
x 

• 

• • •••• x . .. S21t3B X 
••••• .BO • 
• Al • 

ii •••• • • 
• 112 • .. . 
•••• 

1<3 •• .. .. 
•• FILE •• NO 

•• DEFINED •••••• 
*. .* *. .• 

* •• * x 
• YES 

••••• K4 •••••••••• 
• INSERT DATA • 
• PERTAINING TO • 
• SIZE OF FILE • 
• IN FIRST 7 • 
• ~ORDS • ••••••••••••••••• 

• • • 
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• ••• .. . 

..X. A5 • 
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••••• • (S • 

• AI. • • • 
ENOA2 X 

••••• A1 •••••••••• 
• RE~ERSE PhASE • 
• 10 ADDRESSES • 
• FRCM eLF! TO • 
• OFeUF • • • ••••••••••••••••• 

; .•. 
81 •• .. . . 

•• PRINCIPAL •• NO 
.1/0 PAPER TAPE •••••• .. .. .. .. 

* •• * 
• YES 

X ..... Cl·.·· ..... . 
• RESET PAPER • 
• TAPE FIRST • 
• fRAME AOO~ESS • 
• FOR POS 1 OF • 
• 1/0 eUFFER • ••••••••••••••••• 

· . • x ••••••••••• 

X 
•• • ••• 01· •• • ••••••• 

RDCRO .. -.-.-.-.-.-.-.. 
ROC NEXT 

REtCRO (tARt OR 
PAPER TAPE) ••••••••••••• 

x ••••• • CR • 
• H5. • • • 
••••• • CS • 
• Fl* • • • 

END;? X 
• ••••• Fl· •••••••••• 

fLlPR .. -.-.-.-.-.-.-.. READ IN 
• PHASE 12A • 

••••••••••••• 
x ••••• • CT • 

• AI· • • • 

Chart CS. The Assembler - Phase 12 
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••••• ·CT • 
• AU • • • 

i 
P1ZAX ••• 

AI •• .. .. 
•• •• YES 

•• L.A.C. E~EN •••••• .. .. 
•. .* .. .. 

• NC 

•••• • • 
• ",2 •••• • • •••• i 
.····",2··.···.··· • INSERT XEQ • 
• ACCRESS IN • .CCH56 IN COHMA,. 
• pes Q-1Z OF • 
• lie SUFFER • • •••••••••••••••• 
•••• · .. • 82 •• X. • • .... . 

i SB~ TN x 
•• ·.·B1 •••••••••• • • 
• AOJLST • • L.A.C. TO E~EN • 
• • • • ••••••••••••••••• 

:x .......... : 
X 

·.·.·Cl •• •••••••• • INSE~T L.A.C •• 
• I~ LAP.£L VALUE. 
• ANO I~ CeLtC • 
• IN COlollolA • • • ••••••••••••••••• 

i 
•• • •• 01 •• ••••• ••• * OTHOR • . -*-.-.-.-.-.-.-. • CO~PLETE LAST • 
.. DATA HEADER • 
• IN nSF • ••••••••••••••••• 

i 
• ••• ·E1 •••• • •• ••• .. FORCE kORr • 
• COuNT Of LAST • 
• DATA H~ACER • 
• TO ZERC • • • ••••••••••••••••• 

x ... 
Fl •• 

.• *. 
•• ANY E~T~Y •• YES 

•• PCINT IN THiS •••••• 
•• ASSEMBL Y •• 

*. .* ••• * 
• NC 

i .•. 

x •••• • • 
• 82 • • • •••• 

. .••. ez··· •• •••·· • • • fC~CE LDlPl • 
• RCVTINE TO 00 • 
.OUTPUT (PTIONS • 
• CNL Y • • •••••••••••••••• 

j( ..... CZ· ...... · .• 
• • 
• FeRCE ~AST • 
• SECTOR F OSF • 
• cuT PuT 0 BE • 
• hRITTEN • • •••••••••••••••• 

j( 
. .•.. CZ··.······· • INSERT DISK • 
.BLeCK CG~NT Of • 
• PRCG~AH IN • 
• CC~54. COH5~ • 
• PLUS 13 • • •••••••••••••••• 

X 
•••••• EZ •••••••• ···' FL IPR ..-.-.-.-.-.-.-.. 

RUD IN 
PHASE 3 • 

• •••••••••••• 
i • •••• .SR • 

• At· • • • 

GI •• • •••• CZ ......•... 
. * *. • • 

•• XEQ ACDRESS •• NO • SET UP CODE • 
•• SPECIFI~O •••••••••• x. fOR SYNTAX • 

• 0 •• • ERROR • .... . . •• •• • •••••••••••••••• 
• YES •••• · .. • HZ •• X. • • •••• • X ENDI:R X 

.· .. ·Hl.····.···· • SCAN • . -.-.-.-.-.-.-.-. 
• EVALUATE • 
• OPERAND • • • ••••••••••••••••• 

x ... 
Jl •• .. . . 

• ASSF"'BlY ~CDf. YES 
•• EQUAL OPERAND •••••• 

•• "CCE •• 
:t:. .* 

••• * 
• NO 

X 
••••• Kl·· •• •••••• 

i •••• • • 
• AZ • • • •••• 

••••• HZ·· ••• ••••• 
• E~FLG • . -.-.-.-.-.-.-.-. • INSERT ERROR • 
• CCOE IN 110 • 
• eLffER • • •••••••••••••••• 

• ••• .. . 
•• X. BZ • • • •••• 

· . . .... 
• seT LP CCCE. • • 
• fUR RELOCATION ••••• X. H2 • 
• ERROR • • • • • • ••• ••••••••••••••••• 

Chart CT. The Assembler - Phase 12A 
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PHD 
..... Al·········· • • • INITIALIZE • 
• PHASE • • • • • ••••••••••••••••• 

X 
POL ••• 

Bl •• .. .. 
•• DUMP •• YES 

•• REQUESTED •••••••••••••••••••• 
*. .• .. .. 

•. .* 
• NO 

X 
. · ... Cl·········· • SET UP • 
• NEXT • 
• PHASE • 
• PARAMETERS • • • ••••••••••••••••• 

DUMP X ·····ez ......... . 
• INITIALIZE • 
• CU~P AND • 
• NEXT PHASE • 
• PARAMETERS • • • ••••••••••••••••• 

:X .......... . x 
OISKF X 

•••••• 01·· ••• • ••••• 

• 
• 

LOAD 
NEXT 
PHASE 

••••••••••••• 

X 

• 

.... El····· .. ·. 

• 

• EXIT • 
• TO NEXT • 
• PHASE • ••••••••••••••• 

.•. 
DZ •• 

.• *. 
• NO.. DUMP •• .x...... THIS •• 

•• PHASE •• •. .* ••• * • YES 

X 
..... E2······.··· • • • CALL AND • 
: DU~~E~~I~E : • • • •••••••••••••••• 

Chart DA. FORTRAN - Phase 1 
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PHOA ..... A1······· .. · • • • INITIALllE • 
• OISKF • • • • • ••••••••••••••••• 

CALll X ••.•.• Bl··· •• ·••••• LeAO 
• SUPERVISOR • 

INTO ell! 
• • 
••••••••••••• 

CAll 2 X 
..... C1·········· • • 
• SET UP • 
• MONITOR • 
• CAll • 
• ROUTINE • ••••••••••••••••• 

X ••••. 01.·· •• ·· •• · • • • INITIALIZE • 
:+ NEXT • 
• PHASE • 
• PARA~ETFRS • ••••••••••••••••• 

X 
.... El········· • EXIT TO THE • 

• ROL • 
• ROUTINE • ••••••••••••••• 

Chart DB. FORTRAN - Phase 2 
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.· ... A2·.···.·.·. • • • DECID~ SIZE OF • 
• MACHINE & • 
• INITIAlIZE PHSE. • • ••••••••••••••••• 
•••• · .. • 82 •• X. • • •••• • AXXO X 

••• ••• 82· •• • ••••••• 

• READ SOURCE. 
• STATEMENT • 

••••••••••••• 

X 
DEf ••• ..... C1.......... C2 .. · . .... 

• ANALYZE &. YES •• •• 
• STORE CONTROL .X.......... CONTROL .~ 
• RECORD DATA • •• RECORO •• · . .... ••••••••••••••••• • ••• 

• NO 

X 
SWlT ••• SEC 

02 •• 
•••• • ••• 03 ••••••••• 

•• SPECIAL •• YES • EXIT TO THE • 
•• ENO STATEMENT •••••••••• X. ROl • 

•• •• • ROUTINE • •••• • •••••••••••••• * •• * 
• NO 

: ........................ X: 
CONVT X 

••••• E2 •• • ••••• •• • • 
• CONVERT • 
• STATEMENT TO • 
• EBCDIC COOE • • • ••••••••••••••••• 

AXX3 X 

Chart DC • FORTRAN - Phase 3 

•••••• FZ··········· 
PRINT 

• SOURCE • 
STATEMENTS IF 

• INDICATEO • 

••••••••••••• 

x .•. 
G2 •• 

•• *. 
•• •• YES 

•• CONTROL •••••• 
•• RECORD •• .. .. 

* •• * 
• NO 

x •••• • • 
• 84 • • • •••• 

x •••• • • 
• 82 • • • •••• 

AXX4 

. .... 
• • 
• 84 • • • •••• 

x .•. 
84 •• .. .. 

•• COMMfNT •• YES 
•• STATEMENT •••••• 

•. .* .. .. . ... 
• NO 

x 

x •••• • • 
• 82 • • • •••• 

AXXItA ••• AXX5C ••• 
C4 •• C5 •• 

.* *. .$ *. 
•• •• YES •• EXCESS •• YES 

•• CONTINUATION •••••••••• X •• CONTINUATION •••••• 
..STATEMENT.. .STATEMENTS •• 
*..* *..* * •• * * ..• 

• NO • NI) 

CSl X 
• •••• 04····.·· •• • • • • COllECT • 
• STATEMENT • 
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.* *. • • 
•• OLI) •• NO • WA IT • 

•• X •• VERSION EQUAL •••••••••• X. • 

• ••• • • 
• A4 • • • • ••• 

•• NFW.. • ERROR 4 • 
*..* • * •• •• • •••••••••••••••• 

• YES 

x . .. 
84 •• X 

• * -. • ••• 1\5 ••••••••• 
YES.. OLD •• • FXIT TO THE • •• HEADER •••••••••• X. SWITCH ON • .. .... . . • •••••••••••••••••• 1'100 LEVEL EQUAL. 

•• NEW •• • SUPEPVISOR • • • *..* • • •• •• • •••••••••••••••• 
• NO 

x .•. 
C 1 •• .. .. 

•• DUP •• YES 
•• HEADER •••••• 

*. .• 
*. .* 

* •• * 
• NO 

x .•. 
01 •• 

. * *. 

x •••• • • 
• A4 • • • •••• 

•• SUP •• YES 
•• HEADER •••••• .. .. 

*. .* * .. * 
• NO 

x ••••• • FF • 
• C4. • • • 

x •••• • • 
• A4 • • • • ••• 

x .•. 
CZ •• 

• * *. 
•• ASSEMBLER •• YFS • 

•• VOIOEO SWiTCH •••••••• 
•• ON •• 

*. .-.... 
• NO 

x • ••• • • 
• A4 • • • •••• 

x······································ .•. 
Fl *. • •••• FZ •••••••••• 

. * *. • • 
•• SUBROUTINE •• NO • DECREMENT • 

•• SWITCH 3 •••••••••• X. RECNT • 
•• ON.. • BY 1 • 
*..* * * •• •• • •••••••••••••••• 

• YES •••• • FG. • 

*.. .* ••••••••••••••• .... 
• NO 

x ... 
C4 •• 

.* * • • YES .OLO MOO LEVEL • 
.X •••••••••••••••••• PLUS 1 EQUAL •• 

•• NEW •• 
*. .* * .. * 

• NO 

x . .. 
04 •• • •••• C5 •••••••••• 

.* *. • • 
•• NEW MOO •• NO • WAIT • 

•• LEVEL EQUAL •••••••••• X. • 
•• 1.. • ERROR 5 • 
*..* • • .. .. . ............... . 

• YES 

X 
• ••••• E4·· ••••••••• 

• 
• 

PRINT 
MOO LEVEL 

EQUAL 1 

• •••••••••••• 

X 

• 

.···.F4··· .• · .• · • • • 

X 
• ••• ES •• *.· ... · • EXIT TO THE • 

• ~UPERVIsnR • • • ••••••••••••••• 

• Gl •• X. • • •••• 
• • • WA IT • 

x . ..•.•.••.....• X................. • 
X 

•••••• Gl ••••••••••• 

• READ It; OCOM. WA IT FOR 
• OP COI'IPLETE • 

••••••••••••• 

X 
••••• Hl •••• • •• • •• • • • INSFRT NEW MOO • 
• LEVEL AND • 
• VERSION • 
• IN DC OM • ••••••••••••••••• 

X 
·.·.·.Jl·.···.··· .. 

• WRITE OCCM • 
TO DISK. WAIT 

• FOR OP • 
COMPLETE ••••••••••••• 

. .. 
GZ •• 

.* * • 
•• ASSEMBLER •• NO 

•• SWITCH ON •••••• .. . . .. .. 
* •• * • YES 

X 
••••• HZ ••••••• • •• • • 
• TURN • 
• ASSEMBLER • 
• SwiTCH OFF • • • • •••••••••••••••• 

X 
••••• JZ •••••••••• 
• • • ADO SECTOR • 
• AODRESS OF • 
• ASSEMBLER • 
• TO SECTR • ••••••••••••••••• 

:x .......... : 

.t X 
Kl •• • ••••• KZ ••••••••••• 

• * - • •• SUBROUTINE •• YES • READ DISK. • 
•• SWITCH 2 •••••• WAIT FOR 

•• ON.. • OP COMPLETE • 
•••• •• '. X ••••••••••••• 

• NO ••••• • FH • 
X • .8:. X 

uu. • u.u 
.FH • .FH • 
• A4. • AI. • • • • • • 

Chart FG. System Maintenance Program 

• • • • • •••••••••••••••• 
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••••• • FH • 
• A~. • • • 

X 
•••••• A4 ••••••••••• 

• PRINT • UPDATE 
• COMPl EYED • 

••••••••••••• 
•••• • FH. • 
• B~ •• X. • • •••• X 

•••••• B~ •••• • •• • •• • 
• PRINT • 

VERSION AND 
• NEW MOO lEVEL. 

••••••••••••• 

x 
•••• CI •• • •• • •• •• 

• EXIT TO THE • 
• SUPERVISOR • • • ••••••••••••••• 

•••• • • 
• E~ • • • •••• 

X ..... E~·· .. ······ • • • WAIT • • • • ERROR 2 • • • ••••••••••••••••• 

X 
•••• FIt· •••••• •• 

• EXIT TO THE • 
• SUPERVISOR • • • ••••••••••••••• 

Chart FH. System Maintenance Program 
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• •••• .FH • 
• AI. • • • 

X 
... · .. "1.··.······· 
• •• X 

• ••• • • 
• Al • • • • ••• 

READ INPUT 
DATA. WAIT 

FOR OP 
COMPLETE ••••••••••••• 

x ... 
Bl •• .. -. 

• 
• 

..PAPER TAPE •• YES 
•• SWITCH] •••••• 

•• ON •• .. .. 
*. .• 

• NO 

X 
••••• Cl.·····.··· • • 

x •••• • • 
• El • • • •••• 

:SE~O~R~R~~~~l 2: •••• 
• CONTROL RECORD • 
• RETURN • ••••••••••••••••• 
•••• • FIi • 
• 01 •••• • • •••• X 
..... 01.·····.··· • • • PACK CARD • 
• INPUT - eo • 
• COLUMNS TO • 
• 60 WORDS • ••••••••••••••••• 
• ••• · .. • El •• X. · .. •••• x .•. 

El •• .. .. 

x • •••• • FF • 
• A4. • • • 

•• CHECK-SUM •• NO 
•• CORRECT •••••• 

•• .* .. .. 
* •• * 

• YES 

X 
••••• Fl·········· • • • DECREMENT • 
• RECNT BY 1 • • • • • ••••••••••••••••• 

X 
••••• Cl.··.··.·.· • • • MOVE INPUT DATA. 
• TO OISK 110 • 
• AREA • • • ••••••••••••••••• 

X 
••••• Hl •••• • •• • •• • • • ADO CATA WORD • 
• COUNT TO • 
• RELATIVE WORD. 
• NO. • ••••••••••••••••• 

X 
••••• JI.· •• • •• ••• • • • SUETRACT tATA • 
• WORD COUNT • 
• FROM WCNT • • • ••••••••••••••••• 

x .•. 
Kl •• .. .. 

x •••• • • 
• E~ • • • •••• 

•• WCNT •• YES 
•• EQUAL ZERO •••••• 

*. .• 
-. .* *. .* 

• NO 

x •••• • • 
• Al • • • •••• 

x •••• • • · A2 . • • •••• 

•••• • • · A2 .... • • •••• X 
. .... A2··.··.···· .ZERO CHECK SUM. 
• COUNT. • .INCREMENT 8Y 1 • 
• FOR NEXT • 
• HEADER • ••••••••••••••••• 

x .•. 
82 •• 

•• *. 
•• WRITE •• NO 

•• DISK SWITCH •••••• 
•• ON •• 

:.. .* .... 
• YES 

X 
, ••••• C2· ••••• ••••• 

WnlTE DISK. • 
WAIT FOR 

• OP COMPLETE • 

••••••••••••• 
· . • x ••••••••••• 

x .•. 
02 •• 

.• *. 
•• RECORD •• YES 

•• COUNT lERO •••••••••• 
•• •• X •••• • •••• •• •• .Fe • 

• NO • Gl. 

X 
..· .. ·E2··.··.····· 

RUO HEADER • 
RECORD. WAIT 

• FOR OP • 
COMPLETE ••••••••••••• 

x .•. 
f2 •• .- -. ..PAPER TAPE •• NO 

•• SWITCH 2 •••••• 
•• ON •• •.. . . 

* •. * 
• YES 

· . • x ••••••••••• 

X 
..... H2·········· • • 
:SElc~R.~R~~~:l 0: 
.CONTROL RECORD • 
• RETURN • ••••••••••••••••• 

x ••••• • FF • 
• A4. • • • 

• • • 



APPENDIX A. EXAMPLES OF FORTRAN OBJECT CODING 

This appendix shows by example the Assembler by the FORTRAN Compiler. A typical cross-
Language equivalent for the object coding generated section of FORTRAN statements is shown. 

Source Coding Object Coding With Trace* 

Arithmetic Statements - real, integer, and mixed modes 

I=J LD L J 
STO L I LIBF FIAR 

DC I 

A=B LIBF FLD 
DC B 
LIBF FSTO LIBF FARI 
DC A 

A=I LD L I 
LIBF FLOAT 
LIBF FSTO LIBF FARI 
DC A 

I=A LIBF FLD 
DC A 
LIBF IFIX 
STO L I LIBF FIAR 

DC I 

I=K-M LD L K 
S L M 
STO L I LIBF FIAR 

DC I 

A=I-B LD L I 
LIBF FLOAT 
LIBF FSUB 
DC B 
LIBF FSTO LIBF FARI 
DC A 

A=B-I LD L I 
LIBF FLOAT 
LIBF FSBR 
DC B 
LIBF FSTO LIBF FARI 
DC A 

*Period indicates that the generated coding is the same as in the Object Coding column. 
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Source Coding Object Coding With Trace 

A=B+I-J (or A=I+B-J) LD L I 
LIBF FLOAT 
LIBF FADD 
DC B 
LIBF FSTO 
DC GT1 
LD L J 
LIBF FLOAT 
LIBF FSBR 
DC GT1 
LIBF FSTO LIBF FARI 
DC A 

I=J*K LD L J 
M L K 
SLT 16 
STO L I LIBF FIAR 

DC I 

A=B*C LIBF FLD 
DC B 
LIBF FMPY 
DC C 
LIBF FSTO LIBF FARI 
DC A 

A=B*I LD L I 
LIBF FLOAT 
LIBF FMPY 
DC B 
LIBF FSTO LIBF FARI 
DC A 

I=J I K LD L J 
SRT 16 
D L K 
S1'O L I LIBF FIAR 

DC I 

A=B / C LIBF FLD 
DC B 
LIBF FDIV 
DC C 
LIBF FSTO LIBF FARI 
DC A 

I=J I (K+M) LD L K 
A L M 
STO 3 +126 
LD L J 
SRT 16 
D 3 +126 
8TO L I LIBF FIAR 

DC I 
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Source Coding Object Coding With Trace 

I=A / J LD L J 
LIBF FLOAT 
LIBF FDVR 
DC A 
LIBF IFIX 
STO L I LIBF FIAR 

DC I 

I=J**K LD L J 
LIBF FIXI 
DC K 
STO L I LIBF FIAR 

DC I 

A=B**I LIBF FLD 
DC B 
LIBF FAXI 
DC I 
LIBF FSTO LIBF FARI 
DC A 

A=B**C LIBF FLD 
DC B 
CALL FAXB 
DC C 
LIBF FSTO LIBF FARI 
DC A 

A=I**B LD L I 
LIBF FLOAT 
CALL FAXB 
DC B 
LIBF FSTO LIBF FARI 
DC A 

A=B**(I+J) LD L I 
A L J 
STO L GTl 
LIBF FLD 
DC B 
LIBF FAX! 
DC GTl 
LIBF FSTO LIBF FAR! 
DC A 

A=B**(C+D) LIBF FLD 
DC C 
LIBF FADD 
DC D 
LIBF FSTO 
DC GTl 
LIBF FLD 
DC B 
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Source Coding Object Coding With Trace 

CALL FAXB 
DC GT1 
LIBF FSTO LIBF FARI 
DC A 

Subscripted Expressions 

A(I)=B(I, J)+C(I, J) LIBF SUBSC 
DC SGT1 
DC value D4 
DC I 

(see Note 1) DC value D1 
LIBF SUBSC 
DC SGT2 
DC value D4 
DC J 
DC value D2 
DC I 

(see Note 1) DC value D1 
LIBF FLDX 
DC B 
LIBF FADDX 
DC C 
LDX 11 SGT1 
LIBF FSTOX LIBF FARIX 
DC A 

M=L(I~J, K) LIBF SUBSC 
DC SGT1 
DC value D4 
DC K 
DC value D3 
DC J 
DC value D2 
DC I 

(see Note 1) DC value D1 
LIBF FLDX 
DC L 
LIBF 'FSTO LIBF FARI 
DC M 

M(I)=M(I+1)+M(J) LIBF SUBSC 
DC SGT1 
DC value D4 
DC I 

(see Note 1) DC value D1 
LIBF SUBSC 
DC SGT2 
DC value D4 
DC I 

(see Note 1) DC value Dl 
LIBF SUBSC 
DC SGT3 
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Source Coding Object Coding With Trace 

DC value D4 
DC J 

(see Note 1) DC value D1 
LDX 11 SGT3 
LD Ll M 
LDX 11 SGT2 
A Ll M 
LDX 11 SGTI 
STO Ll M LIBF FIARX 

DC M 

M(1)=M(2)+M(3) LDX L1 value D4 
LD L1 M 
LDX L1 value D4 
A L1 M 
LDX L1 value D4 
STO L1 M LIBF FIARX 

DC M 

M(l)=N(l)+M(l) LDX L1 value D4 
LD L1 N 
A L1 M 
STO L1 M LIBF FIARX 

DC M 

Statement Function Statements 

A=JOE(B+C, D) + E LIBF FLD 
DC B 
LIBF FADD 
DC C 
LIBF FSTO 
DC GT1 
CALL JOE 
DC GT1 
DC D 
LIBF FLOAT 
LIBF FADD 
DC E 
LIBF FSTO LIBF FARI 
DC A 

A=C(B,.5)+E CALL C 
DC B 
DC address of 

constant.5 
LIBF FADD 
DC E 
LIBF FSTO LIBF FARI 
DC A 

CALLXY CALL XY 
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Source Coding Object Coding With Trace ------ ------ ----
CALL YZ (A(2) , A(I) , B, C*D) LIBF SUBSC 

DC SGT1 
DC value D4 
DC I 

(see Note 1) DC value D1 
LIBF FLD 
DC C 
LIBF FMPY 
DC D 
LIBF FSTO 
DC GT1 
LDX L1 value D4 

(for A(2» 
MDX L1 A 

(see Note 2) NOP 
STX L1 ADR1 
LDX 11 SGT1 
MDX L1 A 

(see Note 2) NOP 
STX L1 ADR2 
CALL YZ 

ADR1 DC 0 
ADR2 DC 0 

DC B 
DC GT1 

CALL YZ (A(I),B,C*D) LIBF SUBSC 
DC SGTl 
DC value D4 
DC I 

(see Note 1) DC value D1 
LIBF FLD 
DC C 
LIBF FMPY 
DC D 
LIBF FSTO 
DC GT1 
LDX n SGT! 
MDX Ll A 

(see Note 2) NOP 
STX L1 ADR1 
CALL YZ 

ADR1 DC 0 
DC B 
DC GT1 

DO and CONTINUE Statements 

DO 10 I=J,K LD L J 
STO L I 

01_ 

10 CONTINUE 
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Source Coding Object Coding With Trace 

MDX L 1,1 
LD L I 
S L K 
BSC L Adr.a, ~ 

DO 10 I =J,K,M LD L J 
STO L I 

f3-
10 CONTINUE 

LD L I 
A L M 
STO L I 
S L K 
BSC L 

Adr. f3 , '" 

GO TO Statement 

GO TO 111 BSC L 111 

Computed GO TO Statement 

GO TO (111,112,113), I LDX 11 I 
ADR1 BSC 11 ADR1+1 LIBF FGOTO (see Note 3) 

DC 111 
DC 112 
DC 113 

IF Statements 

IF (I) 111,112,113 LD L I 
BSC L 111, +Z LIBF FIIF (see Note 3) 
BSC L 112, +- BSC L 111,+Z 
BSC L 113, -Z BSC L 112,+-

BSC L 113, -Z 

IF(A) 111,100,113 LIBF FLD 
100 CONTINUE DC A 

LD 3 +126 LIBF FIF (see Note 3) 
BSC L 111,+Z 
BSC L 113, -Z 

IF(A+I) 100,111,100 LD L I 
100 CONTINUE LIBF FLOAT 

LIBF FADD 
DC A 
LD 3 +126 LIBF FIF (see Note 3) 
BSC L 111,+-
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Source Coding 

IF(I) 111,111,112 
100 CONTINUE 

P A USE Statement 

PAUSE 11 

STOP Statement 

STOP 21 

RETURN Statements 

for FUNCTION-type return 

or 

for SUBROUTINE -type return 

END Statement 

The END statement produces no object code. 

I/O Statements -------

Object Coding 

LD 
BSC 
BSC 

LIBF 
DC 

LIBF 
DC 

LIBF 
DC 
BSC 

LD 
BSC 

BSC 

L 
L 
L 

I 

L 
I 

I 

With Trace 

I 
111,+ LIBF 
112,-Z BSC 

BSC 

PAUSE 
Adr. of constant 11 

STOP 
Adr. of constant 21 

FLD 
NAME 
subprogram 
linkword 

NAME 
subprogram 
linkword 

subprogram 
linkword 

FIIF 
L 111,+ 
L 112,-Z 

(see Note 3) 

The first I/O call is always 'LIBF *FIO' followed by the parameters and other I/O calls as indicated by the 
*IOCS control record. 

LIBF *FIO 
DC /OOXY 
DC 12 
LIBF WRTYZ 
DC 0 
LIBF CARDZ 
DC 0 
LIBF PRNTZ 
DC 0 
LIBF PAPTZ 
DC 0 
DC 0 
DC 0 
LIBF TYPEZ 
DC 0 

See the Subroutine Library section for a detailed discussion of FORTRAN I/O routines. 
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Source Coding 

READ Statement 

READ (N, 101) A,I 

READ (N, 101) X 
(X dimensioned) 

Read Statement with Implied DO 

READ (N,101)(X(I), 1=1,5) 

a)-

(see Note 1) 

Write Statements 

Object Coding 

LIBF 
DC 
DC 
LIBF 
DC 
LIBF 
DC 

LIBF 
DC 
DC 
LIBF 
DC 
DC 

LIBF 
DC 
DC 
LD 
STO 
LIBF 
DC 
DC 
DC 
DC 
LDX 
LIBF 
DC 
MDX 
LD 
S 
BSC 

L 

L 

11 

L 
L 
L 
L 

*RED 
N 
101 
*IOF 
A 
*101 
I 

*RED 
N 
101 
*IOAF 
X 
(number of items in array) 

*RED 
N 
101 
Adr. of constant ! 
I 
SUBSG 
SGT1 
value D4 
I 
value D1 
SGT! 
*IOFX 
X 
1,1 
I 
Adr. of constant 5 
Adr. a , +Z 

Write statements closely parallel read statements, except for the 'LIBF *COMP' which terminates all 
WRITE calls. 

WRITE (N, 101) A, I LIBF *WRITE 
DC N 
DC 101 
LIBF *IOF 
DC A 
LIBF *101 
DC I 
LIBF *COMP 

NOTES 1: Tagged to indicate the end of the subscript argument list. 
2: Included to balance skip at execution of previous instruction. 
3: Transfer Trace. 

Appendix A. Examples of FORTRAN Object Coding 253 



The following procedures, in conjunction with 
Appendix C, are intended to assist the user in 
defining and analyzing System problems. These 
procedures are a guide to determining which 
System element is in control at any given time. 

To determine which Monitor Pogram is in 
control, examine the control records printed. The 
last Monitor control record printed indicates the 
controlling Monitor Program. 

To determine which phase of the Monitor Pro­
gram is in control, perform the following: 

~ ,i 

1. Display the location DSA+2 (OODO). This ~J.- (J}/'i < 

location contains the ~'address of the 
""ftr.st...sect.Ql! of the Supervisor phase in control. 

if( lJ~ lJ -: S F!A) 1\ t 
Loader 

1. 

2. 

Compare the first few words following the 
phase origin with the phase listing to determine 
if the phase has been loaded. (See Figure 4, 
Section 2.) 
Once it is determined the phase is loaded, 
locate the phase entry point. If the entry point 
is zero, the phase has not been entered. If 
the entry point is non-zero, the phase has 
been entered. However, because of the over­
lay s used in the Loader, the phase, even 
though it has been entered, is not necessarily 
in control. 

DUP 

1. 

2. 

3. 
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Display the contents of locations 03.6 and 
03B7. 
Compare these two words to the table below. 
Each pair of words form s the IOAR header 
for a DUP function. The header consists of 
the word count (word 1) and the sector address 
(word 2) of the DU P function. 
If the words are identical, display the next 
pair (03BS and 03B9) and compare them to 
the table. 

4. If the words are not identical, the DUP 
function whose IOAR header precedes the 
unmatched words is the function presently in 
core. In other words, each fWlCtion is loaded 
starting at the first word following its IOAR 
header, except DCTL which starts at the first 
word following the IOAR header table. 

IOAR Header Table 

Core Word Sector DUP 
Locations Count Address Function 

03B6-7 047A 003C DCTL 
03BS-9 0476 0040 STORE 
03BA-B 0460 004S DUMP 
03BC-D 02SO 004C DUMPLET 
03BE-F 0500 0050 DELETE 
03CO-l 03CO 0054 DEFINE 
03C2-3 OBCC 0632 EDIT 
03C4-5 0140 0057 DWADR 
03C6-7 02SO 0044 FILEQ 
03CS-9 0140 0046 STOREMOD 

Assembler 

1. Display the contents of the location OVRLY + 1 
(05Bl). 

2. Subtract the sector address of Phase 0 (OOES 
with FORTRAN, OOSO without FORTRAN). 

3. The remainder is the displacement, in sectors, 
from Phase O. The phase within which this 
displacement falls is presently in core. 

4. Phase 10 resides in core in place of the 
Symbol Table add routine, STADD, during 
Phase 2. If the assembly is in one pass mode, 
Phase 11 replaces the subroutine INTI in 
Phase 9. 

5. The input phase (CARDO or PAPTl) resides 
in core in Pass 1, but is overlaid by output 
in Disk System format in Pass 2 of a one pass 
mode assembly. 

6. The listing routine (1132 Print or WRTYO) 
resides in core if an *LIST control record is 
part of the source input; otherwise, it is 
overlaid by the Symbol Table. 



FORTRAN 

1. Display the contents of location ROC 3 (7FID). 
2. Add the value /0140 (32010) to the value found 

in ROL3. 
3. Display the contents of the address computed 

above and the next higher addressed word. 
These two words comprise a disk IOCC. The 
second word of the disk IOCC (the computed 
address + 1) is the address, in hexadecimal, 
of the first sector of the last phase read; 
hence the phase presently in core. 

SYSTEM LOADER 

1. The card deck or paper tape strip read or 
to be read indicates which phase is in con­
trol. 

2. During Phase E1, location A (0658) is the 
start of the input buffer; location 021B 
contains the sector address of the last 
sector written; location 0215 contains the 
sector address of the last sector read. 

3. During Phase E2, location 053F contains 
the sector address of the last sector read. 

Appendix B. Diagnostic Aids 255 



APPENDIX C. DISK MAP 

The following table is a breakdown of the 1130 
Monitor System. For purposes of completeness,it 
is assumed that both the FORTRAN Compiler and 

SECTOR. CORE 

SYSTEM ELEMENT 
ADDRESS ORIGIN 

DEC HEX (HEX) 

Disk Pack 10 0 0 ----
Cold Start routine 1 1 0802 
Supervisor 

Phase E 2 2 055C 
Pliase B 4 4 055C 
Phase 0 6 6 055C 
Skeleton Sup. and DCOM 8 8 0090 
Console Printer and DISKO 

routines 9 9 00[4 
PAPTl or CARDO 11 B 00F4 
Phase C 12 C 055C 
Presupervisor and Multi-

Sector routines 13 D 04CO 
Conversion routines, Phase 
A, and 1132 Printer routine 14 E 055C 

Reserved 20 14 ----
Loader 

Phase 0 24 18 0578 
Phase 7 25 19 OBBC 
Phase 8 26 1A 01C2 with DISKZ, 

0260 with DISKO, 
0370 with DISK1, and 
0438 with DISKN. 

DISK1 27 1B 00F4 
DISKN 29 10 00F4 
DISKZ 32 20 00F4 
Save Monitor routine 33 21 0090 
Phase 1 34 22 0630 
Phase 4 38 26 OBBC 
Phase 5 39 27 OBBC 
Phase 2 40 28 0944 
Phase 3 44 2C OBBC 
Phase 6 47 2F OBBC 
Map1 48 30 026A 
Map2 49 31 026A 
Message 1 50 32 026A 
Message 2 51 33 026A 
Message 3 52 34 026A 
1132 Printer/Console 

Printer 53 35 026A 
Reserved 54 36 ----

DUP 
DUPCO 56 38 0272 
DCn 60 3C 03CA 
STORE 64 40 03BA 
FILEQ 69 45 03C8 
STOREMOD 71 47 03CA 
SRLET 72 48 06AO 
DUMP 73 49 03BC 
DUMPLET 77 40 03BE 
Reserved 79 4F ----
ERM 80 50 045C 
DELETE 81 51 03CO 
DEFINE 85 55 03C2 
DWADR 88 58 03C6 
Principal I/O Device 
routine 89 59 082E 

Principal Print Device 
routine 92 5C OC4E 

Principal Error Message 
Device routine 94 5E OCFE 

PTX 97 61 0828 
Reserved 100 64 ----
DUPCO Temp. Storage 109 6D ----
Reserved 110 6E ----
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the Assembler program are present, a Fixed Area 
of five cylinders is assigned with the resultant 
FLET, and a User Area of 30 cylinders is assigned. 

SECTOR CORE 
SYSTEM ELEMENT ADDRESS ORIGIN 

DEC HEX (HEX) 

FORTRAN 
Phase 1 128 80 7EBC 
Dump 129 81 7984 
Reserved 131 83 ----
Phase 28 142 8E 7590 
Phase 27 144 90 7984 
Phase 26 147 93 7984 
Phase 25 150 96 7984 
Phase 24 154 9A 7984 
Phase 23 158 9E 7984 
Phase 22 161 Al 7984 
Phase 21 164 A4 7984 
Phase 20 168 A8 7984 
Phase 19 172 AC 7984 
Phase 18 176 BO 7984 
Phase 17 179 B3 7984 
Phase 16 183 B7 7984 
Phase 15 187 BB 7984 
Phase 14 191 BF 7984 
Phase 13 194 C2 7984 
Phase 12 197 C5 7984 
Phase 11 200 C8 7984 
Phase 10 203 CB 7984 
Phase 9 206 CE 7984 
Phase 8 207 DO 7984 
Phase 7 211 D3 7984 
Phase 6 215 D7 7984 
Phase 5 218 DA 7984 
Phase 4 220 DC 7984 
Phase 3 224 EO 7590 
Phase 2 231 E7 7984 

Assembler 
Phase 0 232 E8 0542 
Phase 9 233 E9 0774 
1132 PrintjWRTYO 239 EF ODDB 
CARDO/PAPTl 240 FO 025E 
Phase 1 242 F2 05B2 
Phase 12 244 F4 05B2 
Phase 10 246 F6 OC81 
Phase 11 247 F7 ODOB 
Phase 5 248 F8 05B2 
Phase 6 250 FA 05B2 
Phase 7 252 FC 05B2 
Phase 8 254 FE 05B2 
Phase 2 256 100 05B2 
Phase 3 258 102 05B2 
Phase 4 260 104 05B2 
VIP/TYPE ER 262 106 03F6 
Phase lA 263 107 05B2 
Phase 12A 264 108 05B2 
System Symbol Table 265 109 OED3 in a 4096-word 

machine; 1ED3 in an 
8192-word machine 

Reserved 266 lOA ----
FLET 272 110 ----
Fixed Area 280 118 ----
CIB 320 140 ----
LET 336 150 ----
User Area 334 158 ----
Working Storage 584 248 ----

System LoaderjEditor 
Bootstrap Loader -_.- --- 0000 
Phase El --- --- 0028 
Phase E2 (Part I) * 1586 632 03C2 
Phase E2 (Part 11)* 1584 630 0100 

* Phase E2 is loaded onto the dIsk by Phase E1 for the duratIon of the 
System Load only. 



Absolute program: A program which, although in 
Disk System format, has been written in such a 
way that it can be executed from only one core 
location. 

Assembler core load: A core load which was built 
from a mainline written in Assembly Language. 

CALL routine: A routine which must be referenced 
with a CALL statement. The type codes for 
routines in this category are 4 and 6. 

CALL TV: The transfer vector through which CALL 
routines are entered at execution time. See the 
section on the Loader for a description of this 
TV. 

CIB: (the Core Image Buffer) The buffer on which 
most of the first 4000 words of core are saved. 
Although the CIB occupies two cylinders, the 
last two sectors are not used. See the section 
on the Loader for a description of the CIB and 
its use. 

Cold Start Routine: The routine which initializes the 
1130 Disk System Monitor by reading down 
from the disk the Skeleton Supervisor. 

COMMA (the Core Communication Area): The part 
of core which is reserved for the work areas 
and parameters which are required by the Moni­
tor programs. In general, a parameter is 
found in COMMA if it is required by two or more 
Monitor Programs or if it is passed from one 
Monitor Program to another. COMMA is initial­
ized from DCOM by the Cold Start Routine and 
at the beginning of each JOB. 

Control Record: One of the records (card or paper 
tape) which directs the activities of the 1130 
Monitor System. For example, / / DUP is a 
Monitor control record that directs the Monitor 
to initialize DUP; *DUMPLET is a DUP control 
record directing DUP to initialize the DUMPLET 
program; *EXTENDED PRECISION is a 
FORTRAN control record directing the compiler 
to allot three words instead of two for the storage 
of data variables. 

GLOSSARY 

Core Image format: Sometimes abbreviated CI 
format. It is the format in which whole core 
loads are stored on the disk prior to execution. 

Core Image Header Record: A part of a core load 
stored in Core Image format. It is actually the 
last 15 words of the format. Among these 15 
words are the lTV and the setting for index 
register 3. 

Core Image program: A mainline program which 
has been converted, along with all of its re­
quired subroutines, to CI format. In other words, 
it is a core load. 

Core load: Synonymous with the term object pro­
gram, which is comprised of the lTV, the object­
time TV, the information contained in the Core 
Image Header Record, the in-core code, and 
all LOCALs and SOCALs. 

Cylinderize: The process of rounding a disk block/ 
sector address up to the disk block/sector ad­
dress of the next cylinder boundary. 

Data block: A group of words consisting of a data 
header, data words, and Indicator Words for a 
routine in Disk System format. A new data 
block is created for every data break. (A data 
break occurs whenever there is an ORG, BSS, 
or BES statement, at the end of each record, 
and whenever a new sector is required to store 
the words comprising a routine.) 

Data break: Sometimes referred to as a break in 
sequence. See "Data block" for a definition of 
this term. 

Data file: An area in either the User Area or the 
Fixed Area in which data is stored. 

Data format: The format in which a Data file is 
stored in either the User Area or the Fixed Area. 

Data group: A group of not more than nine data 
words of a routine in Disk System format. In this 
format every such group has as its first word an 
associated Indicator Word. Normally a data 
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g-roup consists of eight data words plus its In­
dicator Word; but, if the data block of which 
the data group is a part contains a number of 
data words which is not a multiple of eight, then 
the last data group will contain less than nine 
data words. 

Data header: The first pair of words in a data block 
for a routine in Disk System format. The first 
word contains the loading address of the data 
block, the second the total number of words 
contained in the data block. 

DC OM (the Disk Communications Area): The disk 
sector which contains the work areas and par­
ameters for the Monitor Progranls. It is used 
to initialize COMMA by the Cold Start Routine 
and at the beginning of each JOB (see 
"COMMA"). 

Exit control cell: The second word follOwing an 
LIBF entry point, counting the entry point as 
one word. It is through the contents of the 
Exit Control Cell that the exit from the LIBF 
routine is made. See the section on the Loader 
for explanation of this cell and its contents. 

Fixed area: The area on disk in which core loads 
and data files are stored if it is desired that 
they always occupy the same sectors. No rou­
tines in Disk System format may be stored in 
this area. 

FORTRAN core load: A core load which was built 
from a mainline written in FORTRAN. 

Hardware area: Occupies core locations 010-3910' 
Words 1, 2, and 3 are index registers 1, 2, 
and 3, respectively. Words 8-13 are the 
Interrupt Transfer Vector (lTV). Words 32-39 
are the buffer required by the 1132 Printer 
(words 38 and 39 are also used by the Skeleton 
Supervisor). Those core locations in this area 
which were not specifically mentioned are 
reserved. 

IBM area: That part of disk storage which is occu­
pied by the Monitor Programs; i. e., cylinders 
0-33 (sectors 0-271). 

ILS (an Interrupt Level Subroutine): A routine which 
services all interrupts on a given level; i. e. , 
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it determines which device on a given level 
caused the interrupt and branches to a servicing 
routine (ISS) for processing of that interrupt. 

After this processing is complete, control is 
returned to the ILS, which turns off the interrupt. 

DEFINE FILE table: The table which appears on the 
very first sector of any mainline which refers to 
defined files. There is one 7-word entry for 
each file which has been defined. 

Disk block: A 20-word segment of a disk sector. 
Thus, sixteen disk blocks comprise each sector. 
The disk block is the smallest distinguishable 
increment for DSF programs. Thus the Moni­
tor System permits packing of DSF programs at 
smaller intervals than the hardware would other­
wise allow. The disk block is also referred to 
elsewhere as the "disk byte". 

Disk System format: Sometimes abbreviated DSF. 
It is the format in which mainlines and suorou­
tines are stored on the disk as separate entities. 
It is not possible to execute a program in DSF; 
it must first be converted to Core Image format. 

Disk System format program: A program which is 
in Disk System format. It is sometimes called 
a DSF program. 

Effective program length: The terminal address ap­
pearing in a program. For example, in 
Assembler Language programs it is the last 
value taken on by the Location Address Counter 
and appears as the address assigned to the END 
statement. 

Entry point: A term which may give rise to confu­
sion unless the reader is careful to note the 
context in which this term appears. Under 
various conditions it is used to denote 1) the 
symbolic address (name) of a place at which a 
subroutine or a Monitor Prograln is entered, 
2) the absolute core address at which a subrou­
tine or mainline is to be entered, and 3) the 
address, relative to the address of the first 
word of the subroutine, at which it is to be 
entered. 

Indicator Word: Tells which of the following data 
words should be incremented (relocated) when 
relocating a routine in Disk System format. It 
also tells which are the names in LIBF, CALL, 
and DSA statements. Routines which are in 
Disk System format all contain Indicator Words, 
preceding every eight data words. Each pair of 
bits in the Indicator Word is associated with one 
of the follOwing data words, the first pair with 
the first data word, etc. 



Instruction address register: Also called the 1-
counter. It is the register in the 1130 which 
contains the address of the next sequential 
instruction. 

In-core routine: A part of a given core load which 
remains in core storage during the entire execu­
tion of the core load. IIBs are always in-core 
routines, whereas LOCALs and SOCALs never 
are. 

ISS (an Interrupt Service Subroutine): A routine which 
is associated with one or more of the six levels 
of interrupt; i. e., CARDO, which causes inter­
rupts on two levels, is such a routine. 

ISS counter: A counter in COMMA (word 50) which 
is incremented by 1 upon the initiation of every 
I/O operation and decremented by 1 upon re­
ceipt of an I/O operation complete interrupt. 

lTV (Interrupt Transfer Vector): The part of the 
Hardware Area which supplies the second words 
of the automatic BSI instructions which occur 
with each interrupt. In other words, if an inter­
rupt occurs on level zero and if core location 
eight contains 500, an automatic BSI to core lo­
cation 500 occurs. Similarly, interrupts on 
levels 1-5 cause BSls to the contents of core lo­
cations 9-13, respectively. The lTV is defined 
as core locations 8-13. 

Job: A group of tasks (subjobs) which are to be per­
formed by the 1130 Disk Monitor System and 
which are interdependent; i. e., the successful 
execution of any given subjob (following the first 
one) depends upon the successful execution of 
at least one of those which precedes it. See the 
section on the Supervisor for examples. 

LET /FLET (the Location Equivalence Table for the 
User Area/the Location Equivalence Table for 
the Fixed Area): The table through which the 
disk addresses of Programs and Data files 
stored in the User Area/Fixed Area may be 
found. LET occupies the cylinder following the 
Supervisor Control Record Area. If a Fixed 
Area has been defined, FLET occupies cylinder 
34 (sectors 272-279); otherwise, there is no 
FLET. 

LIBF routine: A routine which must be referenced 
with an LIBF statement. The type codes for 
routines in this category are 3 and 5. 

LIBF TV: The transfer vector through which LIBF 
routines are entered at execution time. See the 
section on the Loader for a description of this 
TV. 

Loading address: The address at which a routine or 
data block is to begin. In the latter case the ad­
dress is that of an absolute core location, while 
in the former it is either absolute or relative, 
depending upon whether the routine is absolute 
or relocatable, respectively. 

Load-time TV: The transfer vector which the Loader 
uses during the building of a core load. See the 
section on the Loader for a discussion of this TV. 

LOCAL (load-on-call routine): That part of an ob­
ject program which is not always in core. It is 
read from Working Storage into a special over­
lay area in core only when it is referenced in the 
object program. LOCALs, which are specified 
for any given execution by the User, are a means 
of gaining core storage at the expense of execu­
tion time. The Loader constructs the LOCALs 
and all linkages to and from them. 

Location assignment counter: A counter maintained 
in the Assembler program for assigning addresses 
to the instructions it assembles. 

Modified EBCDIC code: A six-bit code used internally 
by the Monitor programs. In converting from 
EBCDIC to Modified EBCDIC, the leftmost two 
bits are dropped. 

Modified Polish Notation: The rearrangement of oper­
ators and operands (i. e. , an operator and two 
operands) into the triple form required by the 
FORTRAN Compiler to generate the code neces­
sary to perform arithmetic operations. 

Monitor Program: One of the following parts of the 
1130 Disk System Monitor: Supervisor (SUP), 
Disk Utility Program (DUP), Assembly Program 
(ASM), and FORTRAN Compiler (FOR). 

Name code: The format in which the names of sub­
routines, entry pOints, labels, etc. are stored 
for use in the Monitor Programs. The name 
consists of five characters, terminal zeros 
being added if necessary to make five characters. 
Each character is in modified EBCDIC code, and 
the entire 30-bit representation is right-justified 
in two I6-bit words. The leftmost two bits are 
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used for various purposes by the Monitor Pro­
grams. In FORTRAN, symbols of one or two 
characters only are packed in modified EBCDIC 
code into a single word. 

NOCAL (a load-although-not-called routine): A 
routine which is to be included in an object 
program although it is never referenced in that 
program by an LIBF or CALL statement. De­
bugging aids such as a trace routine or a dump 
routine fall into this category. 

NOP: Used to denote the instruction, No Operation. 

Object program: Synonymous with the term core 
load. 

Object-time TV: A collection of both the LIBF TV 
and the CALL TV. 

Principal I/O device: The 1442 Card Read/Punch if 
one is present; the 1134 Paper Tape Reader/ 
1055 Paper Tape Punch otherwise. 

Principal print device: Sometimes referred to as 
the Principal Printer. It is the 1132 Printer if 
one is present; the Console Printer otherwise. 

Program header record: A part of a routine stored 
in Disk System format. Its contents vary with 
the type of the routine with which it is asso­
ciated. It contains the information necessary, 
along with information from LET, to identify 
the routine, to describe its properties, and to 
convert it from Disk System format to a part of 
a core load. 

Relocatable program: A program which can be exe­
cuted from any core location. Such a program 
is stored on the disk in Disk System format. 

Relocation: The process of adding a relocation 
factor to address constants and to those two­
word instructions whose second words are not 
(1) invariant quantities, (2) absolute core ad­
dresses, or (3) symbols defined as absolute 
core addresses. The relocation factor for any 
program is the absolute core address at which 
the first word of that program is found. 

Relocation indicator: The second bit in a pair of bits 
in an Indicator Word. If the data word with 
which this bit is associated is not an LIBF, 
CALL, or DSA name, then it indicates whether 
or not to increment (relocate) the data word. 
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If the relocation indicator is set to 1, the word 
is to be relocated. 

Resident Monitor: Occupies core locations 010-60710 , 
This area is required by the 1130 Disk Monitor 
System for its operation and is generally un­
available to the user for his own use. The 
Resident Monitor consists of the Hardware Area, 
COMMA, the Skeleton Supervisor, and DISKO. 

Sectorize: The process of rounding a disk block 
address up to the disk block address of the next 
sector boundary. 

Skeleton supervisor: That part of the Supervisor 
which is always in eore (except during the execu­
tion of FORTRAN core loads) and which is, 
essentially, the logic necessary to process CALL 
EXIT and CALL LINK statements. Together with 
COMMA it occupies core locations 38

10
-144

10
, 

SOCAL (a System Overlay to be loaded-on-call): One 
of three overlays automatically prepared by the 
Loader under certain conditions when a core 
load is too large to fit into core storage. See 
the section on the Loader for an explanation. 

Subroutine: Used in the 1130 Disk Monitor System 
interchangeably with the term subprograms, 
routine, and program. Any distinctions between 
these terms will have to be inferred from the 
context. 

Supervisor control record area: The area in which 
the Supervisor Control Records are written. 
This area is the cylinder following the CIB. 
The first two sectors are reserved for *LOCAL 
records, the next two for *NOCAL records and 
the next two for *FILES records. The last two 
sectors in this cylinder are not utilized. See 
the Supervisor section for the formats of these 
records. 

The Monitor: Refers to the 1130 Disk System 
Monitor. 

User area: The area on the disk in which all routines 
in Disk System format are found. Core loads 
(i. e., programs in Core Image format) and Data 
files may also be stored in this area. All IBM­
supplied routines are found here, since they are 
stored in Disk System format. This area begins 
at the cylinder following LET and occupies as 
many sectors as are required to store the rou­
tines and files residing there. 



User programs: Are mainlines and subroutines 
which have been written by the user. 

User storage: That part of disk storage which is 
neither Working Storage nor the IBM Area. 
It begins at cylinder 34 (sector 272), which 
would be the beginning of the eIB unless a 
Fixed Area is defined. In this case FLET 
would occupy cylinder 34 (sectors 272-279), 
the Fixed Area would begin at cylinder 35 
(sector 280), and the eIB would occupy the first 

two cylinders following the Fixed Area, the 
length of which is defined by the user. 

Working storage: The area on disk immediately fol­
lowing the last sector occupied by the User 
Area. This is the only one of the three major 
divisions of disk storage (IBM Area, User 
Storage, Working Storage) which does not begin 
at a cylinder boundary. 

XRI, XR2, XR3: The acronyms for index registers 
1, 2, and 3, respectively. 

Glossary 261 



INDEX 

Absolute Mode (Assembler) 46 
Assembler Error Codes 49 

Assembler I/O Routines 74 

I/O Device Routine 74 

Print Device Routine 75 
Assembler Notes 47 

Assembler Output Format 49 

Assembler Overlays 75 

Assembler Phase Descriptions 53 

Phase 0 53 

Phase 1 54 

Phase 1A 56 

Phase 2 56 

Phase 3 57 

Phase 4 58 

Phase 5 58 

Phase 6 60 

Phase 7 61 

Phase 8 64 

Phase 9 66 

Phase 10 71 
Phase 11 72 
Phase 12 73 

Phase 12A 74 

Assembler Program 45 

Assembler Program Operation 45 
Pass 1 45 

Pass 2 45 

I/O Data Flow 45 

One Pass Mode 46 
Two Pass Mode 46 

Assembler Storage Layout 4 47 
Assembler Symbol Table 51 

Assembler Tables and Buffers 51 

BEGOP (Operation Code Table) 51 
INSBF (Instruction Buffer) 51 
Location Assignment Counter 51 

Secondary Location Assignment Counter 51 
Card Code Input Conversion Table 52 

Paper Tape Input Conversion Table 52 

BEGOP Table (Assembler) 51 

Card Code Input Conversion Table (Assembler) 52 

Card Subroutine (CARD1) 119 

Call Processing 119 

Column Interrupt Processing 119 

Operation Complete Interrupt 119 

CIB (Core Image Buffer) 8 

Console Printer or Operator Request Subroutine (WRTYD) 121 
Call Processing 121 

Interrupt Processing 121 
Core Image Format 

Loading 12 
Phase 0 12 

Phase 7 12 

Phase 8 12 

262 

DCTL (DUP Control) 19 

Entry Point 20 
I/O Operations 20 

Decode Control Record Function Field 21 

Decode STORE function 21 

Decode DUMP function 22 

Decode DELETE and DEFINE functions 22 

Call required function 22 

Decode control record COUNT field 24 

Convert NAME field to name code 24 

DEFINE Function (DUP) 40 

Entry point 40 
. Routines 40 

DELETE Function (DUP) 27 

Delete from User Area 27 

Entry points 28 

Phase I - User Area 28 

Phase II - User Area 29 

Delete from Fixed Area 29 

Phase I - Fixed Area 30 
Phase II - Fixed Area 30 

Exit 30 
Diagnostic Aids (Appendix B) 254 

Disk Map (Appendix C) 256 
Disk Subroutine (DISK1) 126 

Call processing 126 

Subroutine A (SBR T A) 126 

MULT (Read or Write Multiple Sectors) 127 
RBCRT (Read Back Check) 127 

Disk System Format Loading 8 
Phase 0 9 

Phase 1 9 

Phase 2 9 

Phase 3 10 
Phase 4 11 
Phase 5 11 
Phase 6 11 
Phase 7 11 
Phase 8 12 

Disk Utility Program (DUP) 17 
DUP Functions and Routines 18 

DUP I/O 41 

DUP I/O Routines 41 
DISKO 41 

CARDX 41 

TYPX 42 

VIPX 43 

PTX 43 

PERRC/TERRC 43 
DUMP Function (DUP) 24 

Entry points 24 

Dump User or Fixed Area to Working Storage 24 

Dump Working Storage to Principal I/O device 25 
Blank card/control record test 26 

Building one complete card 01' less 26 

Format data input for punching 27 

DUMPLET Function (DUP) 37 



Entry point 38 

Routines 38 
DUPCO (DUP Common) 18 

Entry points 18 
Multi -sector Routine 19 
Initializing Routine 19 
IntelTUpt Level Subroutines (ILS) 19 

DW ADR Function (DUP) 39 
Entry point 40 
Routines 40 

Flipper Routines (FLIPO, FLIP1) 127 
Flipper Table (Loader) 14 

FORTRAN 76 

Program purpose 76 
General Compiler Description 76 

FORTRAN Communications Area 78 

FORTRAN Compilation Errors 82 
FORTRAN Control Records 77 

FORTRAN I/O 127 
Device routines 128 

Input Specifications 128 
flO Call 128 

FORTRAN Non-Disk I/O 128 
Summary of Non-Disk I/O 129 

FORTRAN Disk I/O 131 
Summary of Disk I/O 132 

FORTRAN Object Code (Appendix A) 245 
FOR TRAN Phase Area 78 
FORTRAN Phase Descriptions 82 

Phase 1: First Sector 83 
Phase 2: Second Sector 83 
Phase 3: Input 83 
Phase 4: Classifier 85 
Phase 5: Check Order/Statement Number 87 

Phase 6: COMMON/SUBROUTINE or FUNCTION 88 
Phase 7: DIMENSION/REAL, INTEGER, and 

EXTERNAL 90 
Phase 8: Real Constant 91 
Phase 9: DEFINE FILE 92 
Phase 10: Variable and Statement Function 93 
Phase 11: FORMAT 95 
Phase 12: Subscript Decomposition 97 
Phase 13: Ascan I 98 
Phase 14: Ascan II 100 

Phase 15: DO, CONTINUE, STOP, PAUSE, and 
END 101 

Phase 16: Subscript Optimize 103 
Phase 17: Scan 104 
Phase 18: Expander I 107 
Phase 19: Expander II 108 
Phase 20: Data Allocation 109 
Phase 21: Compilation Errors 111 
Phase 22: Statement Allocation 112 
Phase 23: List Statement Allocation 113 
Phase 24: List Symbol Table 113 
Phase 25: List Constants 114 
Phase 26: Output I 115 
Phase 27: Output II 116 
Phase 28: Recovery 116 
Dump phase 117 

FORTRAN Phase Objectives 76 

FORTRAN Statement String 81 
FORTRAN Storage Layout 77 
FORTRAN String Area 82 
FORTRAN Symbol Table 78 

IBMOO (System Maintenance Program) 147 
Initial System Load (System Loader/Editor) 134 
INSBF Buffer (Assembler) 51 

Keyboard, Console Printer, or Operator Request 
Subroutine (TYPEO) 120 
Call processing 120 
Interrupt processing 120 

Loader 7 

Load-time TV (Loader) 13 
Location Assignment Counter (Assembler) 51 

Object-time TV (Loader) 14 

One Pass Mode (Assembler) 46 

Paper Tape Input Conversion Table (Assembler) 52 

Paper Tape Subroutine (PAPT1) 122 
Call processing 122 

IntelTUpt processing (read) 122 
IntelTUpt processing (punch) 122 

Paper Tape Subroutine (PAPTN) 122 
Call processing 123 

IntelTUpt processing 123 
Plot Subroutine (PLOT1) 123 

Call processing 123 
Buffers and indicators 123 
Interrupt processing 123 

Presupervisor 3 
Printer (1132) Subroutine (PRNT1) 124 

Call processing 124 
Interrupt processing 124 

Relocatability (Assembler) 46 
Absolute Mode 46 
Relocatable Mode 46 

Secondary Location Assignment Counter (Assembler) 51 
Skeleton Supervisor 2 
STORE Function (DUP) 30 

Entry points 30 
Card System format 31 
Card Data format 31 
Termination 31 
Card to Working Storage routines 31 

Working Storage to user/fixed area 31 
STOREMOD Function (DUP) 37 

Entry point 37 
Routines 37 

Subroutine Library 119 
Card Subroutine (CARD1) 119 
1132 Printer Subroutine (PRNT1) 124 
Paper Tape Subroutine (PAPT1) 122 
Paper Tape Subroutine (PAPTN) 122 
Plot Subroutine (PLOT1) 123 

263 



Flipper Routines (FLIpO, FLIP1) 127 

FORTRAN I/O 127 
Disk Subroutine (DISK1) 126 
Keyboard, Console Printer, or Operator Request 
Subroutine (TYPEO) 120 
Console Printer or Operator Request Subroutine 
(WRTYO) 121 

Subroutines used by the Loader 13 

Supervisor 2 
Supervisor Area Descriptions 2 
Supervisor Control Functions 2 

Supervisor I/O Conversion Routines 3 
Supervisor I/O Subroutines 3 
Supervisor Phases 3 

Phase A 3 
Phase B 4 
Phase C 5 

Phase D 5 
Phase E 6 

Supervisor Resident Routines 2 

264 

System Loader/Editor 134 
Initial System Load 134 

System Reload 134 

General Description 138 
Phase E1 138 
Phase E2 138 

Core Allocation Summary 141 
System Loader/Editor Communication 

Area 143 

System Loader/Editor Input 134 
User-supplied input 134 
IBM -supplied input 135 
Paper T ape input 137 

System Loader/Editor, Paper Tape Systems 140 
System Loader/Editor Routine Descriptions 143 

Program Entry Points/Labels 143 
System Maintenance Program (IBMOO) 147 
System Overlay Scheme (Loader) 15 

Two Pass Mode (Assembler) 46 



Z26-3752-0 

International Business Machines Corporation 
Data Processing Division 
112 East Post Road, White Plains, New York 

N 
N 
0'\ 
I 

OJ 

~ 
N 
I 
o 



READER'S COMMENT FORM 

IBM 1130 Monitor Programming System 
Program Logic Manual 

Form Z26-3752-0 

• Your comments, accompanied by answers to the following questions, help us produce better 
publications for your use. If your answer to a question is "'No" or requires qualification, 

please explain in the space provided below. Comments and suggestions become the property of 
IBM. 

Yes 

• Does this publication meet your needs? D 
• Did you find the material: 

Easy to read and understand? D 
Organized for convenient use? D 
Complete? D 
Well illustrated? D 
Written for your technical level? D 

• \Vhat is your occupation? 

• How do you use this publication? 
As an introduction to the subject? D 
For advanced knowledge of the subject? D 
For informati0n about operating procedures? D 

No 

D 

D 
D 
D 
D 
D 

As an instructor in a class? D 
As a student in a class? D 
As a reference manual? 0 

Other _________ . _______________________________ . _____ _ 

• Please give specific page and line references with your comments when appropriate. 
If you wish a reply, be sure to include your name and address. 

COMMENTS 

• Thank you for your cooperation. No postage necessary if mailed in the U.S.A. 



226-3752-0 

fold 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A. 

POSTAGE WILL BE PAID BY ... 

I BM Corporation 

Monterey & Cottle Rds. 

San Jose, California 

95114 

Attention: Programming Publications, Dept. 452 

fold 

J]rnru:b 
~ 

International Business Machines Corporation 
Data Processing Division 
112 East Post Road, White Plains, N. Y. 10601 

FIRST CLASS 

PERMIT NO. 2078 

SAN JOSE, CALIF. 

fold 

fold 

N 
I:-.J 
I::TI 
I 
W 
''I 
V1 
tv 
I o 


