

















13) A list of addresses and other paramaters is generated by I0PC
and loaded into the IUP at configuration time. The address
of this list is moved to location 3 of the I0P at system
start=-un. [If any I[P module detects a serious problem, a
system DEATH routine is called which saves the environment in
this same list, S&imilarly, 1if the operator executes the IQF
PANIC loop and the environment has not already peen saved, it
is saved as ahove, :This list exists primarily for the cold
dump analyzer’s use, but is very helptul if no analyzer is
availabple,

COLD DUMP ANALYZFR LIST

WORD. CONTENTS
0 10P date code
1 A register
2 B relister
3 Flaas = bit 2 = int sys status
bit 1 = E register
‘ bit 0 = (0 reajister _
‘4 F register (register save stack pointer)
S p register
= 0 1info saved when PANIC executed
$ 0 info saved when DEATH executed
and this iIs address trom which
it was called
b DEF «DAT " address ot device assignment tapl
7 DEF .DVTH address of aevice table
K DFF QITAD  address of QIT's
9 DEF PULPT addrsss ot SCOL list
10 , DEF QOIOP address of ND.,43 TOk chain head
11 DEF LUTS1 address of b,51 unit taples
12 DEF LUTe61 address of D.,61 unit tables
13 DEF UCTOO address of .63 unit tables
14 DEF SIBLIK address of 1CKH unit taples
15 NDEEF STRAF address ot ASFH unit tables
16 DEF D.61S address of D.o6l trace pointer
17 DFE TTPTR address 0of main trace pointer
18 - DFF CRO ~address of .10C. CRQ head
19 DEF QHEAD address of .I0C, free storage
20 DEF STST address of SYN(IB/CD) tables
21 . DEF PNTR addaress of MEMRY tree list
22 DEF EQT address of equipment table
23 | Capy of LOPC’s .MOPT word :
24 Address ot first buffer In pool 1
25 - Address ot last bufer in pool 1
26 Address of first pbutfer in pool 2
27 Aagdress ot last pbpuffer in pool 2
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If a cold dump analyzer is available, it will use the above
list to print out almost all the tables and traces in the I0P
in a neatly formatted listing. The interrupt trace table is
not broken out by the analyzer. The other two trace tables
are, with the most recent event printed at the top of the

*table.

GeTl CoLo Do P A\‘\M'{::"E\’L
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SECTION VII

IOPC



I. Product Tdentification

IZQ Brocessor Configqurator (JORC)

The purpcse of this program is to configure I/0 Processor
(I0P) programs for the HP20CO ACCESS  systems. Since the IOP
program can contain various components and features, a technique
is required to selectively lcad and merge needed modules to make
up the TIOP system desired by the user. Some of the possible
features which may be configured are: number of TSB pports, IOP
memory size, 2741 support, ASCII files support (line printers,
card readers, tape punches, etc.), and RJE access to various host
systems. ‘

A secondary purpose of IOPC is to perform loading (reloading)
of the 1IOP. o '

II. Design Overview

.nsﬂés assumptjions

IOPC is not-a stand alcne program, although it is written in
absolute form. It is one of several programs which . are usad to
configure comfplete HP2000 ACCESS systems (the others being the
7900 loader, 2883 loader, etc.). The MCP or Master Configurator
Program controls the 1loading and invocation of <the various
configuration routines, ' The MCP contains I/0 drivers for the
- system console and wmagna2tic tape units. IOPC utilizes these
drivers and several other parameters and subroutines in the MCP.
One special capability of the MCP is the application of "patches"
or "fixes" to the program binarys which it reads. While this is
transparent to IQPC, it does allow the application of such patches
to the IOP program which IOPC creates.

The entire HP2000 ACCESS system is distributed on a master
magnetic tape. PFile one of the tape is tha NCP. A small
bootstrap program is used to lcad and initiate the MCP, The MCP
then can load IOPC, Each master tape file after the first (MCP)
is identified by a £file id record. Within the file, groups of
binary records are identified by group id racords. The antire
file is terminated by a file end id record. The purpose of these
id records is to allow MCP tc¢ identify files for tape positioning
and to identify binary records for the application of patches.
IOPC is only ccncerned with the file id records for the files
which it uses. One file is the standard modules file. The second
is the optional modules file. Third is the IOP core image file.
A complete outline of the files and file id records assumed by



" I0PC hay be found in Table 1. Further details on the use of these
files will follow,

Other design assumptions for IOPC are:

1. Select code 11 is assumed to be the transamit channel
interconnect kit interface to the IOP.
2. S2lect code 12 is assumed to be the system console.



Iable 1
ID records - An ID record is exactly 5 words long and has the
follcwing form: .

15 14-12 11-9 €-6 5-3 2-0
r---- ----‘---O--‘-"-----------‘--1

10 1 O 1 101 0 | 0 |

10 .0 | 2 101 0 |1

l_-------“----------------------‘

\ - (id number) . |

'-‘----------“---"‘-----‘-‘----'

' P (info. wecrd) )

| (checksunm) |

Lo mer wam e mw cswcw w oo a - e om0 W W - oo W J

Tha ID number is an unsigned 16 bit positive integer (0<n<65535).
File ID numbers must be a multiple of 1000, The informaticn word
does not apply tc ID records appearing on the master tape. This
word is used on patch tafpes only (see MCP). The ®"P" Dbit
designates a relocatable (set) or absolute (clear) group of binary
records. An ID record can be assembled as follows:

ORG 2001E
ABS IDVAL
DEC O
BSs 1

Master tape organization - At the time of this document, the
master tape had the following file organization:

- Eile Contents Eile 1D Eormat
1 MCP none absolute
2 IOPC 1000 . absolute
3 std, I0P modules 2000 relocatable
4 Oopt. IOP modules 3000 relocatable
5 7900 Loader 10000 absolute
6 2883 .Loader 11000 absol ute
7 7905 Loader 12000 absolute
8 TSB Systenm 20000 absol ute
9 IOP copy file 65000 absolute

IoPC files - At the time of ‘this document, the master tape
organization of IOBC related files was: .

Eile ID g1oup_ID contants
1000 1010-? TI0OPC program



2000

3000

2010
2020
2030
2040
2050
2060
2070
2080
2090
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260

3270

3280
3290

.3300

3310
3320
3330
3340
3350
3360
3370
3380
3390

MN
pump
TBGH
ICKH
MUXH
MEMRY
IoC
D43
D61
DS1B
D51A
D63
D62
D50IB
D50CD
D110
D120
D130
D140
D340
D11C
D12cC
D13C
Dl4cC
D34C
2741
«274E
«274C
MNRIB
MNRCD
WCSL
D04
ASFH
SINIB
SYNCD
CIo
CICIB
CIccD

CCDIB

CoDCD
CCOIB
ccoco
PDOIB
PLOCD
PPO
CRO
PRO
RPO



3400 LPO

3410 PUOIB
3420 CCCIB
3430 CCCCD
3440. PDCIB
3450 - PDCCD
3460 - CRC
3470 LEC.
3480 PPC
3490 RPC

IOPC agsumptions - The order of the binary groups in the standard
and optional modules files (IDs 2000 and 3000) is not randoa.
Modules in the  standard mcdules fils are always loaded by IOPC.
This is true even if the module can not be identified by IOPC (see
NAMT) . Further, it is required <that the first module in the
standard modules file be the MN or managers module. This 4is ¢to
insure 4its lcading at locatien 2000 which, in turn, assures the
documented start addresses fc¢r PANIC (2000) and the IOP ¢to 1IOPC
unlcader (2002).

Not all needed modules are 4in the standard modules file,
Even a sinimum system requires loading of the appropriate D,51
module and D.04 module from the cptional modules file. Generally,
the modules in the optional mrodules file are ones which ars
variant in som2 way. Some details about this file are:

1, D.04 must follow all driver modules.

2. Variant RJE modules are assumed to have names (NAM
records) with the last two characters 4indicating the
version (e.g. IB for IBM, CD for CDC, etc.)



Design approach

IOPC has three distinct processing sections., First is the
system configuration dialogque. During this section all gquestions
about configuration are asked. The operator's resgonses are
analyzed, The outcome is the establishment of various
configuration parameters and control blocks which will determine
further processing,

The second section of IOPC is essentially a relocating
loader. Modules are selected from the master tape as required.
These are relocated and linked together to create the IOP progranm.
In addition, a number of binary module modification processes are
also involved. The purpose of these processes is to contruct
necded IOP control blocks, buffers, etc., Also, such things as the
merging of select codes into 1I/0 instructions can be done. A
final function of section twc is to create an optional ccpy of the
configured IOP progranm.

Section three of IOPC produces a memory map and report of the
configured 1I0P rprogram,

III. Design Stucture

Several control blocks and parameter lists are used during
the configuration process., 1These are outlined here,

Master Confjguration Jable (.HCT.)

This table, 1located c¢n base ©page, contains most of the
configuration parameters. While it does contain some default
values, most of this table is filled in as a result of operator
spac1f1catlons during the system configuration dialogua section,

Hord (s) Nanmg Contert

g + MENS highest memory address in IOP

1 + 8PN zero relative number of ports (default is 31)

-2=-33 «MPBS TTY buffer size for each port in words
(default is 60)

3y « MOPT optiors flags:

Bit  Meaning

15 2741 EBCD code

14 2741 CALL 360 code
12 IEBM RJE
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1 CDC RJE

1 create master tape IOP copy

0 create separate tape IOP CORY
35 «MSCH highast used select code in IOP
36 ‘o« MHRD nusmber of host readers (default is 1)
37-43 ————— device assignments for host readers
44 «MHLD nueber of host line printers (default is 1)
45-51 ————- device assignments for host line printers
52 « MHED number of host punches (default is 0)
53-59 —————- device assignments for host punches
60 . <« MACR number of card readers
61 «MALP number of line printers
62 o« MAPU . nunbar -of tap=a punches
63 « MARP number of reader/punch/interpreter
64 « MAER number of photo~readers
65 « MCNT number cf IOP modulas to be loaded
66 o JT# number of job transmitters
67 «JL# numb2r cf job transmitters
68 «JP 3 number of job transmitters
69 «MAFN negative numbar of ASCII files
70-2? » MASF . 3-word ASCII file apecifications:

Word Content
0 device designator
1 15:12 characteristics

7:6 subtype
5:0 select code
2 record size in words

Mgmory 2llocation Iable
This table keeps track cf IOP memory as it is allocated.

Sord Name contant
0 FWBP holds address of 1st word of base page links
1 FWABP holis address of 1st word of available
bas2 rage :
2 LWABP holds address of last word of available
bas2 fpage
3 PWAM holds address of 1st word of available
program memory
4 LHAM . holds address of last word of available

program memory
ASCII Files Dialcgue Control Table (.ACT.)

This table <controls the system configuration dialogﬁe for
ASCII files. It also prcvides basic parameters for the



astablishment of the .MASF antries which are generated from the
ASCII files dialogue. Each eight word entry in .ACTI. 1is as
follows: . .

[Te)
i
1%

contents

Device type name (2 ASCII characters)

Basic device designator

Minimum number of this device alloved

Maximum numker of this device allowed

Default reccrd size in words or a negative value

Maximum reccrd size or address of device subtype

table if word 4 is negative (see note below)

Device characteristics and flags:

Bit 15 = 1 if input device

Bit 14 = 1 if output device '

Bit 12 = 1 if cnly output alloved is CTL.

Bit 7 = 1 if BJE pseudo device (causes this

entry to be bypassed in no RJE. Also prevents

request for select code.)

Bit 6 = '1 if SP device - .

Bits 5-0 coptain select code for SP devices and

number of associated select codes if IOP device.

7 Address of list of addresses of words to receive
numnber of these devices to be cong;gured (list
is terminated by minus one value)

8 Address of word to receive address of first .MASF

entry correspending to this type of device

A UV E WN - Olm

Note: for devices vhich com¢ in several flavors, vord S addresses
a subtype table. This is indicated by a negative word 4. In this
case, word 4 represents the maximua subtype e xpressed negatively.
All subtypes are zero relative. A subtype table is as fcllows:

Sord contents

0 Default (and saxisum) record size for subtype 0 .
1 : Same for suttype 1

2 Etc.

New <types of ASCII files can be included by simply adding new
antries to this table. A negative one word terminates the table.
Tha order of the table must ke as follows: all system processor
devices, all RJE pseudo devices, all IOP devices. :

godule Loading Table (. NANT)

This tatle contains all information required to make
load/noload decisions about modules encountered in the binary
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input files. 1In addition, other information is present to be used
in configuring various tables (EQTs, etc.). The order of .NAMT
antries for drivers and handlers indicates relative IOC and TSB
logical unit numbers which must be derived from this order and
cther information such as that in .MCT. Entries in .NAMT for
standard file modules must ccntain a copy count of 1. Other copy
counts are sstablished during the 1nitial dialogue. The format of
+NAMT is as follows: ' :

Rord (s) Contents
0=-2 Module nam2
3 Module characteristics:’
Bit 0 = 1 if module is handler
Bit 1 = 1 if mcdule is driver
Bit 2 = 1 if module is varying RJE module
Bit 3 = 1 if module is RJE module
Bit 4 = 1 if module is ASCII file module

For handlers:
Bit 15 = 1 if module has prime entry point

Bit 14 = 1 if module has I/O complete entry point
Bit 13 = 1 if modulee®as initialization entry point
Bit 12 =

1 if moduls gaprasents allocatable resource
For drivers: ' -
Bits 15-14 are EQT characteristics

4 Number of ccpies to load
5 Designator rame (if handler)
Driver number in bits 7:0 and number
of associated select codes in bits 15:8
{if driver)
6 DBL exit address
7 ENT exit address
8 END exit address
9 Module indax number (for use as index to special

processing routines)

10 For handlers, this word contains the logical unit
number associated with same. If multiple copiss
of ¢the module are loaded, this will be the first
of the assigned unit numbers, For drivers, the
basic selact code of the module is contained
here. For drivers which are 1loaded wsultipla
times for use as ASCII files, this word contains
the address of ¢the first .MASP entry vhich
corresponds. For several basic modules, this
word initially contains the number of associated
select codas,

The order of entrises in L.NAMT is as follows: all drivers, all
~handlers, all cther modules., The drivers and handlers sections



ar2 in relative logical unit number order both for IOC and TSB
logical unit numbers. A negative one value delimits the table.

Psaudo Base Page

One wmemory page of IOEC is reseved for use as a pseudo base
Fage. . On this page is contructed the base page which |is
zvantually loaded into the ICP. Some locations are asseambled into
this page which are assumed ty the IOP program. These are:

Locatjon contant '

2 JHMP 3,I for system start
HLT 5 fcr memory failure
CLC 6 for DMA channel 6
CLC 7 for DMA channel 7

-~ Oh(n

Location 3 is later filled Lty IOPC with the last (hopefully only)
transfer address encountered in the processed binarys. Location 4
is cenfigured by the D.04 module wmodification arpendages,
Locations 10 through 77 ar=2 initially zero to indicate <that none
of the select codes have yet been allocated. They are set non-
zero as they are allocated during the system dialogue processing.

Hodule Map Table (,MMT.)

Bach 5 word-entty in this table saves the name and beginning
and ending addresses of each mcdule locaded into the IOP:

Hord(s) Content

0=2 : Module name

3 Module starting address
4 Module ending address

The table is terminated by a word containing a -1 valus.

Entry Point list

Each 5 wvord entry in this list contains the name of an IOP
program entry point plus its entry pcint address and base pag2
link - address., This 1list 4is kept in a reverse order from high
memory downward:

Hord contents
1) 1st w¢rd of naae
3 2nd werd of name
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2 3rd we¢rd cf name
1 address ¢f entry point
0 address of base page link

In addition, a count of all such entries is kept in variable LST.
The LSTP routine described below, will establish five indirect
pointers to a given entry with LST1 addressing word 4, LST2
addressing word 3, etc. L o

Punctional specifications
Section 1 - System Confiquration Dialogue
Sybroutines |

Before discussing the actual dialogue process, several
subroutines will be outlinad. All are used by section 1. The
READ routine is used as a central console read subrocutine, 1In
addition to requesting a console read via ths MCP console driver,
a line feed is output to acknowledge the input. Also, the first
input character is tested for ccntrol-G (BELL). The occurrance of
this code 1is the operator's abort signal. READ then issuss an
abort message and terminates IOPC. Normally, however, READ simply
returns to the caller.

The LDBYT subroutina2 extracts characters frcecm the console
input buffer and inserts then into the A ragister. The high order
8 bits of A are not disturbed. LDBYT advances the tkuffer pointer
as characters are extracted. If a carriage return is detected, a
space character is returned and a "+0" return is made. Normally,
return is to #weiw,

A YESNO subrcutine processes respons2s intended to ke yes or
no. The caller providas th2 address of the quastion which YESNO
sutputs, Next, the resporse is rzad and the first character is
input. A ¥O response ("N" or null input) causes a "+0" return. A
yes response ("Y") causas a "+1" return, Any other response
causes the questicn to be asked again. :

SCREA 1s a select code input and analysis subroutine. Input
is a value in A which repr2sents tha number of total select codes
associated with the basic select code to be input. The B register
inputs the address of a message part which describes the desired
select codes. SCREA first outputs the select.code question. Then
the OCTIN routine (see below) analyzes the input. Any error
results in an appropriate diagnostic and resasking of the gquestion.
correct octal input is validated as a 1le2gal select code. If



valid, the 'given code plus all associated codes are checkad for
pravious specification. This prevents overlap. As SCREA
allocates the select <codes, it marks their allccation in
corresponding locaticns on pseudo base page. Before returning,
the select code is checked against, .MSCM (maximum select code),
and .MSCM is updated if necessary.

DECIN and OCTIN procass numeric input and return an internal
tinary value plus an indication of the terminator of <the numeric
string. Both use a ccmmcn routine but set up a different
conversion radix.

Lialogue processing

IOPCM is the entry point which receives control fros MCP (via
the IOPC entry point). IOPC is identified to the operator, and
tha optional reload gquestion is asked. A yes ansver leads to the
reload routine described in appendix B. Normally, a series of
configuration gquestions is asked. Processing of these is as
follows, Note that .in many cases, the cutcome of the processing
is to set .MCT. values, Other important details include the
setting of copy counts and names in the module 1loading table.
These settings will determine the eventual module selection,

DATE?

Any input, except null input, is accepted and moved to the header
message which is part of the ouput of section 3 processing.

MEMORY STIZE?

‘Decimal input is accepted and compared to a 1list of valid
spacifications. The correspcnding actual high memory address is
established in .MEMS.

NUMBER OF PORTS?

Tha decimal number of ports is input and validated. Derending on
the specificaticn, the required version of the multiplexer driver
is selected (A or B). This is done by setting the agpropriate
name ‘in the module loading table. Also, the associated number of
select codes is set at either 3 or 6.

BUFFER SIZE OPTION?
A no ansver to this question results in no further processing, and

the .MCT. default TTY buffer sizes are used. A yes answver allows
input of alternate sizes., Any of the three formats of buffer size
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specification are input and analyzad repetitively until an *END'
is input. Each specification is validated, and a range of ports
- is fcund (may be one port). The given size is then set in the
~corresponding slcts of the .MCT. table's .MPBS entries. o

XXX SELECT CODE?

SCREA’ is used to input each of the select codes for the time base
Jenerator, interconnect kit and multiplexer. The module loading
table for the asscciated drivers initially contains the number of
associated select codes (at cffset .NAUN). This value is input to
SCREA and is then cverlaid by the select code returned from SCREA.

2741 TYPE TERMINALS?

A yes ansver causes the cipy count to be set to one in the module
loading table entry for tha 2741 module. At least one 2741 code
must then be selected also., These questions are asked and the
code module copy counts ar= also set as raquired.

INCLUDE RJE FUNCTICN?

A no response causes this section to be skipped. A yes response
leades to two other guestions asking which version of RJE is to be
included. Next a scan of the module lcading table occurs. All
'RJE related modules receive a copy couant of one. In addition,
those which are variant (IBM vs. CDC) have the module names
modified to raflect the apprcrpriate requirad version. - Then the
SCREA routine is invoked to cbtain the synchronous modem interface
select cod2. For the IBM version only, tha number of each type of
host function is input. These values are stored in respective
.MCT, cells (.MHRD, .MHLD, and .MHPD) and in respactive .ACT.
cells for specification c¢f the maximum number of JT, JL and JP
ASCII file types. PFinally, the copy ccunts for HR, HI, and HP
modules are set since th2se may be loaded in multiple. Next the
ASCII files question is skipped since RJE requires ASCII files.

NON-SHAREABLE DEVICES?

Por the yes answer to this gquestion, all processing is ccntrolled
by the .ACT. table. Por eack ,ACT. entry, the following is ' done:

1. If no RJE componaent is +o be included and the file'type
is RJE related, tken the .ACT. entry is skiprped.

2. If only one possible quantity of the file type can be
specified, then the quantity question is skipped.
Otherwise it is asked.



3. The  specified number is checked against maximum and
minimunm. If acceptable, the module loading table
entries which are related receive appropriate copy
counts. The total number of ASCII files 1is updated
(-« MAFN) .

4, For each file of the type requested, the fcllcwing is
. done: : ‘

ae A .MASF 2antry is started with the correct device
designator.

b. Device characteristics from the .ACT. entry are
moved to the .MASF entry. (This includes select
code for SP devices.)

Ce. For real IOP devices, the select code is input
and added tc the .MASF entry.

d. If a subtype is indicated by the .ACT. entry, it
is obtained and merged into the .MASF entry.

B Finally, the record size is input and added to
the entry. e y

At the end of this processing, ccmmon ASCII file mcdules are set
vith appropriate copy counts (unless only SP devices are
requested). An iwmportant fact about the above processing is that
. it results in the generation of .MASF entries in an crder opposite
that required for the IOF device table (.DVTB). This was only
done as a matter of convenience here.  However, it forces Lack to
front processing of the table during later sections,

XX DEFAULT DEVICE ASSIGNMENT?

This gquestion 1is processed cnly 4if RJE is included. First,
validity checks of the number of ASCII files to the number of host
functions is done. This is tc insure that not more host functions
axist than devices to be potentially associated with then. Next,
the question is asked for each defined host function. The
response is validated as a legal file type for association with
th:2 type of host function. If valid, a designator is contructed
and stored in the arppropriate .MHRD, . MHLD., or .MHPD entry.
These are later used to construct the IOP .DAT table. .

MAGNETIC TAPE COPY?
The correct IOP cory option is set in .MOPT.

Several final activities are ncv performed by section 1.



1. The select cola for D.61 is copied to associated
drive:s D.62 and LC.63. .

2. For all unspecified select codes from 10 up to the
maximum IOP saelect code, a HLT instruction is
configured "into the corresponding pseudo base page
select code location. '

3. The total number of modules to be loaded is calculated
and saved., = : '
4, Logical unit, numbers are calculated and inserted into

module loadirny takle entries. This is done «crly for
function handlers which are to be loaded and which have
I/0 complete entry points.

S The first available base page location (.ESCM+1) is
set.
6. The standard modules file is selected via the MCE.
7. The starting of the IOP loader is requested.
- 8. The IOP is load=d with zeros.
9. Section 2 is entezred.

Section 2 - Eelocating Load
Subroutines

Several subroutines vkich are a major part of section 2
procassing are described first. Nots that some of these <routines
(e.g. DIAG) are used by secticns 1 and 3. '

LINK is a routine used to allocate base page indirection
pointers (link words). These link words are required for tha
resolution of cff-page references of lccations by memory reference
instructions and DEFs not on the same page, LINK accepts input in
registear A. If A is zero, then a new bas2 page link is forced to
be allocated., If A is non-zero, a scan of existing links is made
to see if one already exists. In any case, register B is used to
return the address of the raquired base page link. LINK maintains
its base page image on the pseudo base page but returned register
B values are actual base page addresses. An overflow of base page
results in an abort. '

LSTI and LSTP are rcutines used to access the entry point
list. LSTI prepares LSTP for a scan of the 1list by setting a
controlling count and an initial sat of pointers. Five fpointers
are used to allow indirect referenc2s to a given 1list entry.
Thase pointers are adjusted by LSTP. LSTP returns "+0" when the
list is exhausted, Normal return is at "+1%,



Several terminal error exits are defined for common error
types. All have entry points of the form LERX. All produce an
appropriate message and ther abort. Most add special information
to the message to te output.

DIAG is a general conscle output routine. An inline DEP to
th2 message® is the only required input. If the DEF is indirect,
this implies that IOPC is to be terminated and is not really an
indirect DEF., In this case, DIAG returns to the MNCP after
properly ropositioning th2 raster tape. Messages are preceded by
a positive count of the number of words in the message.

PACK, PUNCH, PPPP, and CKSS are routines used to prepare
absolute load records for transmission to the IOP protected loader
(see IOPLD). PACK adds a wcrd to the absolute record and updates
thz checksum, PUNCH completes the checksum using CKSS and then
calls IOPLD to load the record. PPPP is then called to reset
pointers for nev PACK calls.

IOPLD accapts input in register B indicating that a record is
+0 be loaded into the IOP (B=0) or that the IOP protected 1loader
is to be forced to stop (B=-1). A ‘timout technique is used to
insure that the IOP loader is running. Failure to receive a
response from the IOP prior tc¢ the tim20ut will result in an IOPC
abort (unless B=-1 input raquested this action). Normally, each 8
bit byte of A is output to the IOP via the interconnect kit (bits
15:8 first). \

Section 2 overview

Section Z processing is essentially that of a rélocating
lcader lik2 the one used in ECS or MTS systems, However, there
ar2 additional functions. The overall flow of section 2 is:

1. Load modules from the standard modules file.

2, Position to the optional modules file. Select and 1oad
required optional modules (there are always some).

3. Construct IOP system tables, control blocks, etc.

. (.DAT' .DVTB' ICOE.' QIT'S' et. al.) - .

4, Create a magnetic tape copy of the IOP program if
required.

Several important extensioms ¢to the normal type of processing
performed by a relocatinq loader are a standard part of steps 1
~and 2 above:

1«  The wmodule loading table is used to select modules to
‘be loaded. Unneeded modules are discarded.
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3.

4.

Modules which are to be replicated are copied to an
IOPC in-core buffer and repetitively processed from
that area. This is to prevent the need for master tape
rer¢ading and to allow singular application of patches
by the MCP. :

Select codes and IOC logical unit numbers are merged
into the relocated modules, :

Optionally, @ modtle modification appendages can b=
invoked to perform special processing of the relocated
image of a mcdule being 1loaded. Also, special
processing at the end of module loading can be done.
These appendag2s are indicated in the module loading
table entries, Thkree are defined as follows:

ENT exit - For 2ach module entry point (except .SCxx or
«LUxx), an exit is made. Registers are set as fcllows:

A = address cf ENT entry as it appears in the ENT
record

B = base address of tha module being loaded
The exit routine is exprcted to return as follous:

+0 - normal return, retain the'entry pcinf

+1 - optional return, discard the entry pcint
DBL exit - PFollowing the relocation of each module
location, the exit is made. This 4is don2 prior to

loading the location into the IOP, Registers are set
as follovs:

A relocated valus of location

B location address

on return, B is ¢f nc consegquence. However, A is used
as returned. Thus, the exi+t may modify the value to b2
loaded. Thare arc no optional returns.

END =2xit - Aftar relccation and loading of the module,
this exit is taken. No register values are provided to
the exit, and no cptional raturns may b2 made. The
exit has access tc FWAM and an indication of the -next
available locaticn and may use tha ENT exit to define
needed addresses within the loaded module. FWAM can be
modified up or down by this exit as requirad, .
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Relocating loader

Processing of both the standard and optional module files is
sequential, Routine LDRIN reads through the current file and
rerforms minor validity checks on each record read. Each record
is a single relocatable binary record as produced by an assembler.
NAM, ENT, EXT, DBL, and END records are accepted. Further, it is
assumed that all ENT and EXT records precede any DBL records.
(Note that LDRIN can be forced to read frcm an 1n-cora copy buffer
for mcdules which are repetitively loaded).

LDRIN invokes the NAM record processor in all cases. This is
to allow for the selection decision. Other record type processors
ar2 also invoked unless the NAM selection process dictates that
the module is to be skipped. The PLPLG variable (programs loading
flag) is controlled by the NAM processor.

LDRIN includes END record processing. At END processing, any
transfer address is set as the IOP program start address on pseudo
base page, Note that only one such transfer address is assumed.
Naxt, the entry point list is scanhed, and the sixth byte of all
names 1is set to =zero. Criginally this is an external ordinal
which is used in each binary module to associate the ' "nth" EXT
definition with any given external reference in a memory reference
instruction or DEF. Next, tte end appendage for the =®module is
invoked, Pollowing this, the module map table is updated for the
and address of the module. The total module count is then
adjusted. If more modulss are to be loaded, LDRIN continues.
Otherwise, control is passed to section 2 table construction
processing.

LDRIN will position to the optional modules file for further
‘module selection at the end cf the standard modules file.

NAM procgssing

The main purpose of NAM processing is to make a lcad/noload
decision about the current mcdule, Note that all module selection
is based on NAM records. Other actions include recording the
module in the module map table, defining the module relocation
base, and copying the module to an in-core buffer if a repetitive
load.

NAMR first tests for an in-progress repetitive lcad. If a
previously selected module is to be loaded more than c¢nce, the
copy count 1is reduced. ®hen it reaches zero, the binary is
finally discarded. Otherwise, the unit number if any is



astablished (see below). Then the in-core copy is mcdified to
give it the appearance of a new module:

‘1. ' The third or fifth character of the module name is
" incremented (third if a handler and fifth if a driver).
For example, CRO tecomes CR1 and D. 110 bacomes D.111,
2. . All ENT entries having nam=2s of ¢the form XX4XX
(handlers) or XXXXd (drivers), whers "d® 4is a digit,
have the d incresented. Prccessing continues at label
NM3,

For new occurrances ¢f modules, the module mcdification
appendages are set to a dummy exit. Then the module loading tabla
is scanned for the nam2 in question. If not found but the
standard modules file is current, the moduls is force 1loaded.
This will allow the 4inclusion of sp2cial routines such as line
printer core dumps. If no- fcund and the optional modules file is
current, the module is skipped. If the module is lccated, the
following is dcne:

1. If tha copy éounc is zero, tha module is skiptged.

2. If only one copy is needed, the module unit number is
set as are its agpperdages. Processing continues at .

3. If wmultiple copies are required, the modula is copied

to an in-core buffer, Then the module unit number and
appendages are set. '

At the NM3 label, module lcading is seot. The module name is
copied to the module map table. Pcint=rs to the table entry for
recording module size are set. The program relocation base is set
and possibls memory overflow is chacked. Contrcl returns to
LDRIN.

Two routines in the NAM procassor are of concern, NMBON is
usad to establish the existerce cf any select code or logical unit
number which w@might be associated with the module to Le loaded.
This is used by the DBL ¢fprocessor for merging into I/0
instructions and parameters.

CORED- is used to perfcrm in-core reads in place of calls to
the magnatic tape driver. This is done for raplicated mcdules.

ENT pgogassing

All ENT names are first testsd for the forms .SCxx or .LUXxX.
Th:se =antry points define locations in a module to which the
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module's unit number (select code or IOC logical unit number) must
be added. The occurance of such an ENT is discarded frce further
processing after calculatirg the address of <the 1location in
guestion, These addresses are counted and added to a special list
us2d by the DBL prccessor.

Normal ENT processing is as follows. The ENT exit is taken,
and on return, the entry point may bs discarded. If kept, the
pr2vious occurrance of the name in the entry point list is
chacked. If not found, thes entry point is added to the list. No
base page 1link is generated at this timé since no external
references to it are yet indicated. Thus, the entry point 1list
entry word 5 is set to zero.

If the name is found ard the entry point address (word 4) is
ncn-zero, then the entry point cccurred previously. This is a
duplicate erroneous entry point and IOPC is aborted. Otherwvise,
some previous reference to the entry point has occurred. In this
cas2, word U in the entry fpoint list is completed with the entry
point address. The associated base page link also receives the
antry pcint address,

EXI processing

The EXT name is first locked up in the entry point list. If
not present, it is added to the list., The proper external ordinal
is set. Also, a base page link is dafined. This link will be
us2d to resolve references t¢ <the external name with dindirect
references via base page.

An external ordinal is a non-zero value assigned to each
external symbol defined by an EXT statement. This definition is
done by an assembler. The assembler then uses this value when
assenbling memcry reference instructions and DEFs which reference
‘the external, That is, assenbled with the instruction or DEF is
an indication that the ref2rence is external plus ¢the associated
external ordinal.

If the EXT name already exists in the entry point list, only
the external ordinal is changed in the entry.

Words to be relocated cccur in S5-word groups in DBl records.
Thase groups are preceded by a word containing 5 3-bit inpdicators.
Each defines the ¢type of :elocatlon to be performed on the
respective subsequent 5 values:



[ ]
I=
1=%
[t
fer
;o
-

Iype of relocation

Absolute value

Program relocatable ,
Base page relocatable (unsupported)
Common relocatable (unsupported)
External refarence

Memory reference instructicn:
This is a two word entry.
Word 1 contains the op code
Flus an indicator of the type
of reference --

U‘CMN—'OIZ.

"0 = program relocatable
1 - bas2 page relocatable (unsupported)
2 - common relocatable (unsupported)

Wcrd 2 contains the 15 bit address
of the referenced location,

Tha DBL processor 1loops c¢n these 5-word groups and performs
relocation as noted below. When the relocatsd value is ready, a
scan of the unit merging table is done to se2 if the word requires
addition of a select code or logical unit number. Next the DBL
axit is taken, Finally, the PACK routine is called to add the
value to ths absolute record. PUNCH 1is called whenever the
" absolute ra2cord is filled. ‘

For type 0 and type 1 relccatiOn, the value in the LBL record
is simply added to =zero or the module relocation base
respectively.

For external references, the entry point list is scanned for
th2 corrasponding ex*ternal ordinal. When found, the base page
link address 1is merged into the word and the indiract reference
bit is set. :

For memory referenc? instructions, tha address of the
referenced location is genarated. An on-page references causes
merging of the page offsst bits into the instruction. For off-
page refersznces, a base page lirk is generated. It receives tha
address 'of the referencsd 1location and an indirect bit if the
instruction is an indirect referencs, The instruction in this
case is made to indirectly reference the allocated bass page link.

Appendages

Sp2cific module modification appendages are outlined belcw.



Ds61 = The ENT exit is used to locate words which the LBL exit
will set (RJE indicator, DMA linkage words, and memory size). The
END exit is used to return storage from unused LUT tables.

D.63 - The END exit is used to construct the ASCII file unit
control tables,

C.51 = The END exit is used to release unused TTY tablas.

All replicated handler modules- The ENT exit locates a word vhich
th2 DBL exit fills with the relative copy number of the 1loaded
module,

D.04 - Th= power fail interrupt 1linkpage is set on pseudo base
page. The END exit then constructs the power recovery appendage
list and count, It is assumed that D.,04 is loadad after all
drivers. '

MUXH - The END exit deletes unuSed tables,

ICKH - Unused unit tables are deleted. Then the TTY Luffers are
allocated, constructed and lcaded.

-

ASPH = The ENT exit locates the file characteristics list. The
CBL exit saves a copy of thcse. Tha END exit overlays the
characteristics 1i$t with constructed file tables

IOC - The DMAC2 variable is set to permanently allocate channel 7
to D.61,

MN - Intarconnect kit 1logical unit number is merged to IOC
parameter lists in the allocate manager.

Table constructjion -

Many IOP tables and contrcl blocks arelbqilt as follows:

2CON., QITs, and IODT

A pass 1s made on the handler entries of the module loading
table. During this pass, the ccmmutator is constructed and loaded
directly into the IOP. .The IODT and QIT's are built in SP storage
for later loading into the ICP. '

The .COM., entry point is defined. An indirect JSB to IOC is

built for use in building the .COM. CRQ calls. An indirect JHNP
to the CMPLT routine is built, also for use in building CRQ calls.
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Th2 seven entries of IODT which handle arroneous referances to
units 0 through 6 are built.

For each bhandler entry in the module 1loading table
corresponding to a loaded module this is dons:.

1. The first 3 characters of the module name are saved for

use in constructirg handl=ar sntry point names.
2. If the handler has a prime entry, a ccmmutator gate and

JSB to the entry point ar2 contructed. The gate
address is saved for use in building the QIT.

. 3. If the handler bas an I/0 complete entry point, the
IODT copy is updated.
4, A QIT is constructad.
Se Steps 2 through 4 are repeatad for replicated modules.
6. A .COMs CRQ call is buil* if the handler ccntains an

1/0 comp;ete entry pcint.

Finally a catch-all CRQ call is add=d to the .COM. as wvell as a
final JMP to .COMN.

The IODT is ccampleted ard is transfesrred to the IOE.

Naxt, the QIT's are tranferred to the IOP. Sevaral special
DEFs are also contructed as fcllows:

QITAD DEF first QIT )
QITND DEF QIIND (follows QITs)
QITNR DEF first allocatable QIT
QITMX ABS max TSB unit number
QITAF DEF ASCII files handler QIT

Addresses of each of tke three BPRTs is saved as each is set
to zeros and loaded into the IOP.

Buffer subpools 1 and 2 are constructed. Addrasses of the
first and last buffers in each rool are saved for inclusicn in the
SCOLs. The number of contrcl buffaers constructed is either five
¢r 1/2 the number of TSB fports, whichever 1is greater. Pive
console buffers are always brilt. ‘

"Each SCOL is built using addresses saved from building the
BPRTs and subpools.



Finally, the buffer 6@panager's PULPT list is overlayed with
the three SCOL addresses.

,DVTB

The .DVTB entry point is defined and loaded with a DEF *+1,
Thz negative number of ports is loaded followed by the negative
number of ASCII files. Finally, the .MASF entries are processed
in reverse order tc yield 2ach S5-word .DVTB entry.

sDAT

The .DAT entry point is defined and loaded with a DEP *+1,
then the .MHRD, ,MHLD, and ., MHPD lists are used to construct the
«DAT entries, Two -1 values are added to terminate the .DAT.

EQTs and Ipterrupt Linkages

: A scan of the dr;ver entries in the module loading table is
done. PFor each loaded driver, the following is done:

1. The driver number is converted to ASCII character fora
for use in name lcokup.

2. The nuaber of related select codes is saved as are the
driver characteristics (used to build EQT word one),

3. The related sel2ct code is derived and saved.

4, The number of ECTs 1is 1incremented. The EQT is
constructed in SP stcrage using saved informaticn,.

5. For each related select code, an interrupt vecter value

is established. It is assumed that I.XX is the first
interrupt entry point and that J.XX, K.XX, etc., are
related to susequent select codes. If a given entry
point is not defined, a halt is 4installed in the
interrupt vector. Note that the related undefined
entry point is skipped. These vectors are built on the
pseudo base page as are the related interrupt linkages.

The XEQT entry point in IOC is nov overlaid with the 1st address:
for the EQTs. This address is alsc saved for section 3 report
generation use. Finally the EQTs are locaded into the IOP.



2 MEYM.

The memory table is overlaid with a copy of the memory
allocation table and address ¢f the cold dump analyzer list.

Cold Dusp Analyzer List

’ A list of addresses and other parameters is generated and
loaded into the IOP. The address of this 1list 1is m@moved to
location 3 of the IOP by the IOP softwvare at system start.
Undefined addresses result ir zero valuas. The content of this
list is: )

Sord contents

0] DEF .DAT

1 DEF .DVTB

2 DEP QITAD (address of QITs)

3 DEF PULPT (address of SCOL list)

4 DEF QTOP - (address of D.43 TQE chain head)
5 DEF LUTS51 (address of D.51 unit tables)

6 DEF LUT®61 (address of D.61 unit tables)
7 DEF UCTO0 (address of D.63 unit tables)
.8 DEP SIBIK (address of ICKH unit tablaes)
.9 DEF SIBAF (address of ASFH unit tables)

10 DEF D.61S (address cf D.61 trdce pointer)

11 DEF TTP1IR (address of MN trace pointer)

12 DEF CRQ (address of .IOC. CRQ hsad)

13 DEF QHEAD (address of .I0C. free storage)

14 DEF STST {address of SYNxx tables)

15 DEF PNTR (address of MEMRY free list)

16 DEF EQTs (address of EQT tables)

17 Copy of MOET

18 Address of 1st buffer in pool 1

19 Address of last buffer in pool 1

20 Address of 1st buffer in pool 2

21 Address of last buffer in pool 2

Base page lcading

Aftar all table construction, the ps=udo base page is loaded
into actual IOP base page. If any required modul2s were not
loaded, a warning message is issued.



Iape Copy

If nc tape copy is requestad, section 3 is entered., For a master
tape copy, the presence of a write ring 4is insured. Then ¢the
master tape 1is positioned to the last file of the tape which has
file ID 65000. This is the cptional copy file.

For a separate tape, the mastar tape is unloaded. The
oparator is asked to mount the separate tape. When this is done,
th2 presence of a write rirg is insured. ©Next, a loader progranm
is written to the tape followed by a file mark. (See Appendix A
for a descripticn of the lcader progranm).

The operator is asked to start the IOP at location 2002,
This causes a JMP to an unloader program wvhich is part of the TIOP
D. 61 driver. The unloader transfers all of the IOP core image
back to the SP. This data is formatted back into absolute recorids
and written to the tape. Finally, the -report generator is
2ntered. ‘

Section 3 - Report Generator

The report produced ty TIOPC is described below. Pirst a
summary of the sources of the data for this report is given,

I/0 linkage 1list <~ the pseudo base page select code vectors are
scanned in order. For each cne, a line of .output is produced
(potentially 3 for the interconnect kit, a special case). The
linkage is shown, and if the select code can be related to an EQT,

<he EQT information is added.

Bass page 1links, memory Lkounds - the memory allocation table
provides the data for this output. Also, an estimate of needed
fr=2e storage is made, and a warning is issued if:

Available storage <100+ 100%R+ (HR+HL+HP) +100%A

wvhere R=0 if no RJE
1 if RJE
Hx=repective host functions
A=number of ascii files

I+ must be pointed out that this estimate is yvery very rough. It .
ittempts to reflect the need for RJE buffers by one-half c¢f all
host functions cecncurrently and all ASCII files concurrently.
However, the formula assumes a U400 byte communications buffer
which may be incorrect fcr some IBM systems and is certainly
incorrect for CDC host systess.
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ASCII files - a summary of the .MASF entries is'produced

st function assionments - the .MHRD, .MHLD, and . MHPD *takles are
mmarized BERE

ggdu;g map - The contents of the module map table is listed

Q1T suamary - The in-core copy of the QITs previously Ltuilt is
-used to calculate QIT addr2sses and designators.

Entry point 1list - The ' entry point list is sorted and then
printed. .

The report produced Ly IOPC supposedly contains sufficient
information to assist the analyst in resolving program problenms.
It also gives certain information of value to the user. This
would be information about tie size of a given configuration as
well as available and/or unused mamory space. Such information
can be valuable in making decisions about system perfcrmance as
well as upgrades which may ke considered. The report is outlined
below. : ’

I/0 PROCESSOR MEMORY MAP . DATE=8/6 /75

This 1line of the report is the first line output. It identifies
~the map and also identifies the particular configuration with the
information supplied by the cperator to the DATE? question of ths
inicial dialogue sequenca. It is not nscessary that that
information be restricted tc a data. In fact, some other
idantification of the systam type might be advisable.

I/0 LINRAGE
S«C., [CRIVER I.L. I.E. U.N. EQT
A B C D E F

The I/0 linkage list gives a ccmplate summary of the relationship
of selact codes to interrupt entry points, .IOC. 1logical uni+*
numbers, and equipment <=ables (EQTs). Each line of the report
corresponds to a given sel2ct code, and the select codas are all
reported from 10 through the maximum s2lact code used (.MSCH).
Not all of the A, B, C, etc. values will appear in each 1line,
This 1is =true in those situaticns where multiple select ccdes are
associated with a given EQT. 1The contents of each 1line are as
follcws:

A Select code



B Name of driver (same as driver's initiator section
antry point nana). This field of the rzTeport may
contain blanks if the select code is one cf several
asscciated with a given driver. The field may also
contain the word ®"HLT" if there is no interrugt entry
point associated with the select code. In this case,
the actual locaticn will contain a HLT instruction with
a halt value correspcnding to the select code.

C Base page address which 1is object of indirect JSB
located in select ccde vector, The ‘content of - this
base page location is the address of the associated

interrupt entry point. These locaticns are
collectively referred to as interrupt linkages,

D Interrupt entry point (same as entry point name of
driver's continuatcr section).

E" «.I0C. logical unit number.

F Address of EQT associated with this select code. This

value and the B value will appear only for the first
select code (base select code) associated with a given
EQT. Note that fc¢r multiple select code devices, the
IOP program currently assumes that the select codes are
contiguous. o :

Th2 select code associated with the interconnect kit is a special
case any may result in one, twc, or three lines in this report.
This is becaus2 in additicn to the tasic D.61 driver, two other
drivers may also be loaded irtc the system (D.62 and D.63).

BASE PAGE LINKS - X-Y

Here are reported the first and last base page addresses used as
indirect linkages. All other base page locations froa Y+1 to 1777
ar2 available, ‘

AVAILABLE MEMORY - X-Y

Unused memory from locaticn X to lccation Y is reported. Note
that this area of memory and any unused base page are the fres
ar=as available for dynamic tuffer allocation.

ASCII PILES
L.U. DESIGNATOR SELECT CODE FKECORD SIZE
A B Cc D

This report appears only if at least one ASCII file is defined
into the system. Each line ¢f the report describes one ASCII file
as follous:



A Logical wunit number cf the ASCII file as used by BASIC
programs,

B . ASCII file device designator and possible device
subtype indicator. Subtypes appear only for those
devices which ccme in several flavors such as line

. printers and card readers. '

C ~The select coda of the device is given if applicable.
No select codes are associated with RJE pseudc devices,
Note that-the select code for MT and PR devices are SP

: select codes.

D Default  record =size in words which will be allocated
for use with the device. This value may be cver-ridden
by the BASIC programmer, :

HOST DEFAOLT
FUNCTION DEVICE
A B

This report is not produced if no RJE component is included in the
system. The report shows *he default assignment of ASCII files to
host functions which will be made in a frashly loaded system. In
other words, this report rz2flects the initial content of the .DAT
table. ‘

MODULE MaAP

Each 1line of this report gsay contain up to three entries. Each
antry describes th2 name of a loaded module as well as 1its
beginning and ending addresses, Note <that if any module
modification appendages adjust the image of the lcaded module, the
size may not correspond to tke assembled module size. One example
is the interconnect kit handler. For this module, <the END exit
discards unused tables and then constructs all TTY buffers. These
mamory occupied by these buffers will be reflected in ¢his report
as a part of the interconn=2ct kit handler.

QIT SUMMARY

For each function handler in *the IOP program, a QIT contrcl block
is constructed. This major ccntrol block is used to hold work in
the form of buffers for tha frandler. In addition, various handler
antry points are noted in the QIT. Each QIT contains a name very
much like the ASCII files device designators. In fact, some names
correspond directly, while cthers ara unique (e.g. the one for thas
interconnect kit handler). This * report gives the designator
associated with 2ach QIT as well as the QIT address.



ENTRY POINT MAP

Hzre are listed all entry points in the system together with their
. 2ntry rpoint location values. If any entry points are discarded by

ENT exits, these will not apgear. Also, the .SCxx and .LOUxx entry
poin+s will nct appear. The list is alphabetized. If an entry
roint is referenced but is rever defined, the report will reflect
this fact by using #-===- " rather than an entry point 1lccation
value, Certain of these unresclved referencss are acceptable. An
axample is the reference to the 2741 modules by D.51. It is, in
fact, the <case the D.51 detects the presence of the 2741 modules
by observing the resolution ¢f the reference.

IV. Appendices
The following appendices are attached to this document:

-- Separate tape IOP lcader description

Appendix A

Appendix B -- Optional IOP reload procedure
Appendix C -- Maintainerce guidelines

Appendix D -- Restricticns on relocatable modules



Separate tapzs IOP loader description

When the optional copy of the configured IOP grogram is
transcribed to a magnetic tape different from the master tape, a
spacial 1I0P locader prograr is alsc writtan to the tape. This
loader program is suitable fcr 1loading by the HP2000 ACCESS
bootstrap program which is distributed in paper tape form. When
this loader program has been loaded, it is given control by the
bootstrap program and proceeds to load the configured IQP progranm
into the IOP., The format of a tape written for this purrose by
IOPC is as follcws: :

LR T R R L R s e I I B R g e T T L L L)

r
| l | : - |
{ Loader program | T.M. | Copy of IOP program | T.H. |
| | (. ' | |
L
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T.M. = Tape Mark

Th2 lcader program reads tle seccnd file and transfers it to the
IOP protected loadar. This is similar to the IOPC optional reload
process which ©reads the special mastear tape IOP copy file and
transfers it to the IOP protected load=sr.

The loader rprogram is dinitially an assembled part of IOPC
itself. The memory page which it cccupies in IOPC is the same
memory page which it will occupy when loaded bty the HP2000 ACCESS
bootstrap. This is to say that when IOPC copies the loader to thz
first file of the separate tape, its absolute reccrd images
spacify this given memory page. Additional instructions are added
to causa a JMP to the 1loader from location 4000 which is the
assumed start address for all grcqrams loaded by the boctstrap.

The internal flow of the locadar program is as follows. The
Frogram contains three small I/0 drivers each of which is non-
interruptable (SPS logic). 1The first of these2 drivers is a simpla

-conscla output driver., This is used to output operator assistance
messages. An interconnect kit driver is also included. This
driver is used to output tke absolute records read from the
magnetic tape .to the IOP protscted load2r. This driver contains a
timeout procedure which is used to det=2ct a non-operational IOP
loader. The third driver is, of ccurse, the magnetic tare driver.



This driver employs DMA to read the copy of the IOP prograa from
thz magnetic tape.

The loader receives control from the bootstrap. The S
registar is preset by the boctstrap with the magnetic tage select
coie. This select code is configured into all magnetic tape 1,0
instructions., Wext, the operator is asked to start the 1I0P
protected 1loader and to signal the conmpleticn of this action by
pressing CR. (Actually, any input is accepted.) A program loop is
nov entered in which tape racords are read from the seccnd fila of
th2 tape and transferred tc the 1I0P, (Note that no tape
positioning is necessary, since the bootstrap program will have
advanced to the second file by reading the first file which is the
loader program.) The length of the records read from the tape is
used to determine the amount of data to be transferred to the IOP.
If any tape errors occur, an error message is issued, and the
loader halts. No timeout by the interconnect kit driver should
occur prior " to the occurarce of the tape mark at the end of the
IOP program copy file. If one does occur, an error Ressage is
issued, and the loader halts, At the end of the file, zeros are
loaded into the IOP until a timeout does occur. This will insure
- that the IOP protected loader will go to a normal halt.

Messages and halt codes used by the loader program are as
follovs: ‘ .

- START IOP PROTECTED LOADER. PRESS RETURN

This message is issued tc the operator to infors him that the
loader program is ready to proceed with loading. The operator
should at this point insure <that the IOP protected loader is
running and then press CR to signal that the locader may continue.

IOP IS NOT RESPONDING

This message indicates that the IOP protected loader has stopped
accepting data from the lcader prematurely. This message |is
followed by a HLT 66. No recovery is possible short of restarting
the entire loading process from scratch. .

TAPE ERROR :

Some -‘tape error has occurred such as parity, timing, etc. The
message is followed by a HLT 22. No recovery is possible short of
restarting the entire loadinc process from scratch.



Appendix B

Cptional ICP reload rrocadura

A . yes answer "to the RELOAD? question of the initial IOPC
. dialogue szction indicates tlat the. optional IOP copy file is to
be 1loaded intc the IOP., Such a copy can be created by ICPC at. an
2arlier point in time for use in restoring the IOP prcgram for
production use. The flow <¢f control of the reload procass is
cutline below, ~ _

A message is issued to the operator instructing him to start
th2 IOP protected loader. Whlen this is done, the operator signals
the conmpletion of the acticn by pressing CR., The relcad program
than positions to the optional copy f£ile on the master tape. This
file has ID 65000. Next a loop iIs =2ntered in which records are
read from the tape and transferred to the IOP. The magnetic tape
driver in the MCP and the irterconnect kit driver in ICEBC (IOPLD)
are used to accomplish these actions, The records read frcm tape
ar2 in the form cf absolute binary records. The length values in
" th2se records dictates the amount of data to be transferred to the
I0P,. Several error possibilities exist. If the IOP should fail
to accept the data, an approfriate message is issued, and centrol
is returned *o the MCP, If no IOP copy exists on the tape
(indicated by immediate tape mark), an appropriate wmessage is
issued, and control is returned to the MCP. It is also assumed
that the magnetic tape driver in the MCP will ‘take appropriate
corrective action for any tagpe errors. Normal completicn of th2
. load process is indicated by fcrcing the IOP protascted loader to
go to a normal halt. This is done Lty sending zeros to the IOP
until it fails to respond. Ccntrol is then given to the MCP.



Arrendix C
Maintaipence guidelines

There are some minor and/or obscure details about IOPC and/or
~h2 confiqured IOP systems which are of importance to maintainence

pecsonnel,

.As many of these details which can be remembered are

outline below:

1.

2.

3.

4,

5.

All modules in the standard modules file are loaded
into the IOP by ICPC. This is true even if the module
cannot be 1located in .NAMT. Only those modules from
the optional modules file will be 1loaded which are
required. This can be a handy ¢tool to force-load
specialty programs such as stand alone memory dumps,
performance analysis tools, etc.- .

A simple technigue tc effect patches in configured IOP
programs exists. The use of unused base page for the
location of patches is generally simple. In crder to
place patches on base page, simply patch the second
word of the .MEM., table to reserve as such base page
as necessary. Thisglocation defines the last word of
available base tpage for use in satisfying dynanmic
buffering requests., If this location is modified prior
to starting the system, the area will never be made
available to any cther part c¢f the systenm.

Patches can be made in the configured prcgram prior to
copying the IOP program to the magnetic tape. This |is
done prior to starting the IOP at location 2002 when
directed to do so by IOPC.

The c¢old duap analyzer list is outlined elsewvhere in
this document., When the IOP program is started, the
address of this fixed length list is placed in location
3. It can be used tc format cold dumps as vell as ¢to
examine important control blocks, et. al. in a running
system (with DUM) .

Although there are several control blocks which are not
assembled, thes2 same control blocks can te easily
located. Examples are ‘the .COM., QITs, EQTs, and
SCOLs. Pinding most of these control blocks is done as
follows: : :

«.COM, is found via its .COM. entry point.
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QITs can be'locatsd using the QIT summary in the IOPC
report., .

EQTs can be located using the I/0 linkage list in the
IOPC report. ,

'SCOLs and BPRTs are located by finding the PULPT entry
point. At that lccaticn are the three addrasses of the
SCOL tables. Tha2se, in turn, address the BPETs. !

The .DVTB and .LAT *ables may be found via their
resgaective entry fpoints. :

7-35



RSTPT

PainT To

, BesiNNING OF
SYMBol TABLE

Poinr To

BEGINNING OF
ProGgrAM

FLAG STogAsE

-‘ Nor ALLoeATED RETURN |
seTr PBPTR

Extraer
OPERATOR.
Point To NEXT Point Second
STATEMENT WaRD ©F Symsow.
TAGLE ENTRY To
KNowN ENTRY
No COM .
oR '
DI CLEFAR Second ] -
WokD of
Ye&s SYymBol TABLE
ExtTrAcT EN;:"
SYmBoL FROM . Movg To
SYMBoL, TABLE NexT Symsol
TABLE ENTRY
SET PainrTer
To DIMENSIGNS
IN Symdor
TASLE
SET Second yes NEGATE
Word oF
To =|
I Ne J
Move To Move PAST
e SYMBOL
N ’“;N DIMENSIONS
STATEMENT
r
~ FLOWCHART

1



Restrictions on relocated modules

*“The "IOP program modules, which IOPC configures into a running
system,*are expected to be assenbled following certain guidelines.

Thése arez

2.

'If“‘the module is a driver or handler which depends on

som2 I/0 unit reference number (select code or 1Il0C
logical wunit nugber), this number can be merged into
I/0 instructions and parameter words by ICEC. This
will allov the module to b2 vwritten excluding

‘initialization code normally intended to perfora this
_activxty. The wmethod by which this 4is dcne is to
,assemb‘e each suct instructicn or parameter word with
-its relative s2lect code or IOC unit reference number.
"Most drivers, for example, which use only one select

code will assemble all I/0 instructions using a zero
select code, Those which depend on two or mcre should
be assembled using 0 for the first, 1 for the second,

-and so on. In addition, all such instructions must be

identified with an entry point of the form ",SCxx" or
",.LUuxx" for select codes and logical * units
respectively. (Ttke "xx" may be any unigue characters.)
IOPC will add the base select code or unit number to
these instructions when configuring the IOP progran.

The names assigned to program modules are very
impcrtant. All mcdule selection is on the basis of the
name found in the NAM statement. In additicn, certain
parts of names are expected to have certain forms for
IOPC use:

Variant RJE modules are expected to reflect themselves
via different names consisting of a tasic =module nanme
and a version indicator. PFor example, the synchronous
function handler is expected to have the  name "SYN®
followed by either "IB" for the IBM version or "CD" for
the CDC version. Thus, "SYNIB" or "SYNCD"™ will be
appropriately s=2lected by IOPC.

The  first three characters of all functicn handler
module names are tsed to generate corresponding modale
antry point names for prime, I/0 complete, and
initiator entry pcints. Por example, the SYNIB modnle
is expected to have entry points with names "SYNHPW,
"SYNHC", and "SYNHI", Of course, these eontry poiats
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are not needed if the nmodule does not require the
respective type of 'entry point.

For handlers which: may be replicated,: the . third
character of the rame as well as the thlrducha:actar -of .
entry point nama2s is expected to be a digit. Thus,:for.}
example, the card reader handler module has a name of .
CRO and entry gcints CROHI, CROHC, and. CROHP. . I0PC
will increment these digits . each tinme ¥ii modile is
replicated. o : : -

For drivers which™ may be raplicated, the £fifth
character of the rame as well as the fifth character of
entry point namss is expe¢ted to be a dlgit.i Thus, for
example, the card reader driver module has “a name of
D.110 and entry points of D.110, I.110,,and P.110.
IOPC increments Chegd digits for each ~copy of the
module. ' C T '



