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PREFACE 
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Accordingly, each section of this 
publication is devoted to one proqranlo 
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The T5S/360 independent utility programs 
support the IBM System/360 Time Sharing 
System. The programs, operating indepen
dently of TSS/360, perform their own inter
rupt processing and input/output functions. 
The programs are: 

Direct-Access Storage Device Initialization 
(DASDI): sets the initial format for disk 
and drum storage units for TSS/360 use. 
Specifically, the program initializes: 

1. 2311 disk storage drive in either of 
three formats: sequential access 
method (SAM), virtual access method 
(VAM 1); or VAM 2. 

2. 2314 direct-access storage facility in 
ei tber SAM or VAM 1 or VAM 2 format: 

3. 2301 drum storage in modified VAM 
(4096 byte) format. 

In addition, DASDI assigns alternate tracks 
(GEl'ALT function) to the SAM formatted 2311 
or 2314, if necessary, or makes defective 
pages unavailable for VAN 2 formatted 
disks. DASDI is Used to prepare direct
access devices for TSS/360 utilization. 

Dump/Restore (DASDDR): Dumps and restores 
the contents of a direct-access volume. 
DASDDR dumps the data contents of a volume 
from: 

2311 and 2314 disk storage to magnetic 
tape, 

2311 disk storage to 2311 disk 
storage, 

2314 disk storage to 2314 disk 
storage, 

2311 disk storage to 2314 disk storage 
(VAM 2 format only). 

Data is restored from: 

2400 magnetic tape to 2311 and 2314 
disk storag e. 

Direct-Access Device Print (DADUMP): 
Prints the contents of direct-access 
devices 2311 and 2314 disk storage, and 
2301 drum. DADUMP is used to obtain a 

INTRODUCTION 

printout of the drum or disk and may be 
used for checking and/or debugging 
purposes. 

System/360 Model 61 Core Dump: Provides a 
means of printing all information pertinent 
to each CPU of the system and the contents 
of main storage. Addressable core storage 
is computed dynamically. The program ha 
two functions: 

1. CPU dump: lists in special format the 
register contents and the PSAs for 
each CPU in the system; and 

2. Core dump: lists the contents of main 
storage and the protection keys. 

The core dump program is used primaril for 
program checkout and maintenance. 

VAM 2 utility Program (VAM2U'l') 
displays, and patches VAM 2 forma 
volumes; it is entered in TSSS format 
either the operator console or th(~ 
card reader. 

The TSS/360 independent utility programs 
run on any standard model of System/36a 
having sufficient main storage and tlH:' 
required device configuration. The 
dump program operates on a model 67 
Since the programs are independent of TSS/ 
360 they are controlled and loaded from the 
console as card decks or card images on 
tape. 

Control statements for the requested 
program can follow the last card or card 
image of the program, or can be entered on 
a separate input device. Control state
ments are used to specify program 
parameters. 

The independent utility programs, except 
core dump, produce error and diagnostic 
messages on a user-assigned I/O device. 
Core dump ~rogram communicates through con
trol panel lights. The error messages 
d~scribe error conditions associated with 
the programs. Diagnostic messages describe 
and locate faulty conditions associated 
with the hardware. Error and diagnosti 
messages for TSS/360 independent 
programs are listed in System Messages. 

Int rodu ction 1 
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SECTION 1: DIRECT-ACCESS STORAGE DEVICE INITIALIZATION (DASDI) 'PROGRAM - MODULE CEBDI 

The Direct-AcCe$s Storage Device Ini
tialization (DASDI) program, module CBEDI, 
initializes the IBM 2311 disk storage drive 
and the IBM 2314 direct-access storage 
facility in one of three formats: Sequen
tial Access Method (SAM) or Virtual Access 
Method (VAM 1 and VAM 2). DASDI initial
izes the IBM 2301 Drum Storage in page 
(4096-byte) format. 

ATTRIBUTES: DASDI operates outside and in 
support of TSS/360 as a privileged, non
relocatable, s~rially-reusable program. 

RESTRICTIONS: None. 

HARDWARE CONFIGURATION REQUIREMENTS: The 
DASDI program runs on any standard model of 
SysTem/360 with sufficient main storage and 
the required device configuration. The 
program is loaded as card deck or as card 
images on tape and is controlled from the 
console" DASDI machine requirements are: 

Main Storage 
to initialize a 2311 
to initialize a 2301 

or 2314 

Program Input Device 

Control Statement Input 
Device 

Message output Device 

other 

65,536 bytes 

131,072 bytes 

2540 or 2400 
(9 track) 

2540 or 2400 
(9 track) 

1403, 1052 or 
2400 (9 track) 

2311, 2314, 
or 2301 

PROGRAM INITIATION AND OPERATION: The 
first four cards on the object deck are 
absolute loader cards, which load the pro
gram beginning at location o. The first 
eight bytes become a PSW that branches con
trol to location START. 

START initializes the general registers, 
establishes base registers, sets up the 
PSWs, and then places the program in a wait 
state. When the wait state is entered, the 
program is set up to accept interrupts from 
either the console keyboard or the external 
interrupt key. DASDI is not interruption 
driven, but, when necessary, will enable 
I/O interruptions. If, as is usual, the 
interruption comes from the 1052 keyboard, 
the DASDI program causes the following mes
sage to be typed out: 

CEBI05A DEFINE INPUT DEVICE. 

2 

The operator then indicates where the con
trol cards are to be read from: 

input=xxxx cuu 

where xxxx is the device type (2540 or 
2400), and cuu is the channel and unit nUBr 
ber of the phySical device address. If the 
1052 is unavailable, the information may be 
entered via the console by storing into 
locations 0110 and 0111 (hexadecimal) one 
of the following:: 

xcuu 

where x may be:: 

o for 2540 card reader; 
2 for a 2400 tape (9 track); 

and where cuu is the channel and unit num
ber of the phYSical device address .. 

For each method, DASDI fields the inter
ruption and, after checking the validity of 
the input device, reads the control state
ments and begins p~ocessing. 

For the 2311 and 2314 disk storage 
units, the information placed on cylinder 
0, track 0 reflects the description of the 
volume to be initialized. Records 1 and 2 
are used for IPL records. Record 3 con
tains the standard volume label, and rec
ords 4 throu9h 10 provide space for up to 
seven user labels, as requested by appro
priate control statements. If IPL text 
information is requested. and if text cards 
are supplied, up to 3600 bytes of text are 
inserted on cylinder 0, track 1. -Text" 
refers to cards punched in EBCDIC format 
that is, the normal output of the BOS/360 
or OS/360 assembler. If the IPL option is 
requested, but no text cards are supplied, 
DASDI inserts on the disk a pre-assembled 
TSS startup Prelude pro9ram, which is used 
for the initial stages of system genera
tion. The Startup Prelude description 
found in system Generation and Maintenance4 

The VTOC (for VAM 1) is placed as s 
fied in the control statement with certain 
restrictions: 

1. The VTOC may not be written on cylin
der 0, track O. 

2. It must not be placed on track 1, if 
the IPL option is exercised. 



3. It must not be placed on cylinder 19 , 
if the pack is to be initialized in 
VAM format (this cylinder is used for 
the standard error retry procedures). 

4. For SAM-forrratted df~vicE'sf the VTOC 
must not be placed on any alternate 
track. 

If the VTOC extent specified does not_ 
end on a cylinder boundary, the remainder 
of the cylinder is padded in 140-byte rec
ords of zeros. 

For SAM volumes, the remainder of each 
track following record zero, which has no 
data written on it, is eraseCl. VAt"l volumes 
have 4096-byte records of zeros written on 
the track. Since the maximum size record 
for a 2311 device is 3625 bytes per track, 
the page-size record is written as a 3625-
byte record on one track; the overflow bit 
is set in the flag byte. The remainder of 
the page is written on the next track. The 
remainder of this track 1 tJlan 3 2 
bytes left for use, and Ltlis i written in 
a similar manner, the overflow bit alwa 
being set and the combined recorcls on ~3UC
cessive tracks amounting to 4096 bytes. 
See Tables 4, 5, and 6 for track/page 
relationship. 

Initialization of the 2301 drum is 
in a modified VAM forme'lt. i:::~ the for~ 
mation of 4096-byte records Iternated with 
246-byte dummy records. EZlch 4096-byte 
record represents a VAM , with nine 
pages for each even-odJ of tracks. 
Unlike the disk units, drum has no IPL, 
VTOC, or label records written on it. 
There is, however, a bit map at the begin-
ning of the drum. This bit modi 
fied version of the anxilia allo-
cation table (ASAT) as in 
Control Blocks PLM. 'I'racks 196 and 
marked unavailable due to the error retry 
requirements. The page which overflows 
from track 198 to track 199 is unavailable 
due to hardware restrictions. 

The absolute loader gives control to 
DASDI at the START entry point. Control 
cards are read and analyzed to determine 
the requested function: initialization, 
obtaining an alternate track (GETALT), or 
clearing the PAT (VAM 2 only). The ini
tialization routinE:-~ is entered at either 
VOLCHK, for checking volume labels, or 
GENOO. The GETALT routine is entered at 
GETALTYZ. The PAT CLEAR routine is entered 
at DASDIPAT. 

The initialization routine performs the 
following functions: 

• Detect dnd list defective tracks. 

• Write standard home address and 
zero for each track. 

• write standard VTOC (SAM and VAM 
standard PAT (V~M 2). 

• write the I PI .. program. 

SAM format devices have alternate trdck~ 
assigned to replace defective tracks. 
format operation has defective tracks 

as unavailable. The alternate 
rack (GETALJ' function) routine for ~:;AM 

format devices performs the followinq 

• el 
VTOC. 

first available a 1 tC'rnd 

• Chains the defective primary track 
the al terna te. 

f 

• the VTOC availability list. 

A normal DASDI exit results in 
PSW (Es in the console ). 
of-job message to the operator. Error. 
Jitions are noted by a PS'd and the 
priate error message. 

he O~SDI routines are summarized in 
1 and Cha rt A.A. 

The OASOI I/O supervisory routine~ 
vide these functions: 

1. P ram initialization and 
termination. 

2. I/O process 
tion, error. 

control, 

3. Message generation. 

START is g1ven contol on entry 
Vrogram. This routine: 

• Clears general registers. 

• Es blishes base regist 

• tablish 0 s DASOI PSWs. 

• Sets SEREP flags in the old ma 
check Psw. 

• Enters wait state pending SYSI 
definition. 

or 

CE::, 

ection 1: OASOI Program - Modul CEBDJ 3 



Table 1. OASOI Routines 
r--------------T--------T---------------------------------------------------------------1 
I Type I Name I Funct ion I 
~------~------+--------+---------------------------------------------------------------i 
I InitializationtSTART IClears registers and establishes DASDI PSWs. I 
I Routines I I I 
I I ISets up base registers, clears registers. I 
I ICKINPUT ISets up interrupt PSW, and resets switches; sets up SYSIN I 
I I I device from console input. i 
f I I I 
I I ATTN IPrints messages to operator requesting input device definition. I 
r--------------+--------+---------------------------------------------------------------1 
11/0 Routines ISYSIN I Stores buffer address in CCW and sets a read command. I 
I I I I 
I ISTARTIO IControls all I/O operations performed by utility programs. I 
I I I I 
I ICKCSW IExamines and classifies I/O interrupts. I 
r--------------t--------t---------------------------------------------------------------~ 
I Control ICLRSCAN IPerforms control statement analysis, housekeeping functions on I 
I Statement I Iprogram switches and buffer areas, and links to ROCARD routine.J 
I Analysis I I I 
I Routines IRDCARD IScans control cards and identifies the fields. I 
I I I I 
I ICKVOLLBLIMatches control card specified 10 with volume on disk pack. I 
j I I I 
I (GENOO I Builds a pattern of hexadecimal 00 and 55 in core storage used I 
t I I to write out on disk for surface analysis. I 
~--------------+--------t---------------------------------------------------------------i 
I Formatting IAOTOLISTIAccurnulates addresses of defective tracks and produces listingEI 
I I lof these addresses. I 
I I I I 
I ICONSTR1 IVerifies user labels, track conditions, format. Prepares to I 
I I I write track 00. I 
I I I I 
I ICONSTR2 IWrites track 00. I 
I I I I 
I IFMTVTOC IHandles the requirements for building the VTOC for I 
I I I SAM-initialized devices. I 
I I I I 
I IWRTVTOC IWrites the DSCBs constructed by FMTVTOC at the user-designated I 
I I I location. I 
I I I I 
I IENTPOIT11Formats the 2311 (if entered at VAM2311) or the 2314 (if I 
I I I entered at VAM2314) in 4096-byte records and constructs the I 
I I I user-requested VTOC for VAM 1 format. I 
I I I I 
I tVAM2301 IHandles the patterning of the 2301 device in a modified VAM I 
I I I format. I 
I I I I 
I IDASDIPATIRemoves data set indications from the PAT (VAM 2 only). I 
r--------------+--------+---------------------------------------------------------------1 
I Termination IEOJ IPrints the end-of-job message, checks for the LASTCARD, and I 
I I I places the CPU in a terminating wait state. I 
I I I I 
I I GETALTYZ I Sets Entry to process GETALT request, tests volume label I 
I I I checking switch. I 
I I I I 
I ITRKPRNT ICauses the printing of a message, containing the addresses of I 
I I Ithe defective track and its assigned alternate. I 
r--------------+--------t---------------------------------------------------------------~ 
I Message I PRINT I Writes messages specified message output device. I 
I Routines I I i 
I IIOPRINT I Prints error messages, saves channel, CCW-status, and two senspl 
I I I bytes. I 
I I I I 
I IWTO (Writes messages to the operator when input device is a I 
I I I typewriter. I l ______________ ~ ________ ~ _______________________________________________________________ J 
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When the operator enters the device 
code, control is passed to C~INPUT or ATTN 
as shown in the following decision table. 

I l 
SYSIN = CONSOLE IYI 
SYSlN = TYPEWRlTERI IY 
------------------+-+--
CKINPUT IXI 
ATTN , IX 

I I 

CKINPUT Routine 

If SYSIN is the console, CKINPUT 
receives control following an external 
interruption. On entry, SYSIN device is 
tested and the appropriate processing rou
tine is entered to fill in the UCB with the 
device code. 

CKlNPUT then isolates the channel number 
for a validity check. If the channel num
ber is greater than 6, an error is indi
cated and the system enters a wait state. 
Assuming the channel number is not greater 
than 6, the SYSIN channel address is 
entered in the SYSIN DCB. control then 
passes to CLRSCAN for control statement 
analysis .. 

ATTN Routine 

When the SYSIN device is defined as a 
typewriter, ATTN is entered via an I/O 
interruption. On entry, the system mask is 
set to allow interruptions. 

ATTN inserts the device type and channel 
number in the operator DCB (UCBOPR) and 
enters the write-to-operator routine (WTO) 
at location OPPRNT. WTO issues a message 
requesting the operator to enter the DASDI 
inplt device. 

On return from WTO, ATTN loads parameter 
registers with the typewriter UCB and Read 
CCW. STARTIO is entered to read the input
device definition from the typewriter. 

When control is returned from STARTIO, 
DEVLUP routine is entered with the device 
addre$s to test for a valid devio~. If the 
device is invalid, a message is assigned 
and the system enters the wait state. If 
the device is valid, ATTN places the device 
address in the SYSIN DCB and passes control 
to CLRSCAN. 

I/O ROUTINES 

SYSIN Routine 

SYSIN is entered by a branch-and-link 
instruction to the SYSIN entry point. The 
return address is specified in register 15; 
register 2'contains a buffer address. 

On entry, all general registers are 
saved. SYSIN stores the buffer address 
from register 2 in the SYSIN CCW, and liuRa 
to STARTlO with the addresses of the SYSIN 
DCB and CCW list. STARTIO reads data fronl 
the defined input device. 

On return from STARTIO, registers are 
restored and control passes to the caller 
via register 15. 

STARTIO Routine 

STARTIO is entered at either the STARTIO 
or the STARTIOX €'ntry points .. 
(UCBREG) contains the address of ce 
UCB: register 3 (CCWREG) contains 
address of the CCW li.st. 

On entry to STARTlO all reg:'B-
ters are saved (STARTIOX skips this 
The routine oads the device address 
register CSR4 and sets the systen< 
allow va interrupt.ions which a 
serviced. 

When all pending I/O interruptions ar(~ 
s~rviced, a test I/O loop is entered 
the unit is not busy.. At this .i nt er-
ruptions ar'e disabled and the start I/O 
command is issued repeatedly until 
accepted. CKCSW is entered to test for I/O 
errors. 

On exit, registers are restored and con
trol is returned to the caller via register 
9 • 

.9<CSW Routine 

CRCSW is entered to service all 
interruptions. On entry, register 
(UCBREG) contains the UCB address for the 
device which caused the interruption 
CKCSW examines the status portion of the 
CSW to determine the type of interruption. 

CONTROL STATEMENT ANALYSIS 

When control statements are 
they are cbecked for correct sequence, 
printed out on the MSG device, and swi.tches 
are set. Wben the END statement, or ~n 
IPLTXT statement is encountered, all out-, 
standing requests made by the control 
statements are honored. 

GETALT statements are saved and the 
requests are honored upon receipt of the 
END statement or anotl'ler GETALT request ... 

As each of the required and cptional 
keyword parameters is encountered, specific 
areas are initialized for future analysis 
throughout the program. Table 2 represents 
a list of these areas, their respective 
lengths, and a description of their use. 
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Table 2. Keyword Parameters 
r--------T-------r------~---------------------------------------------------------------, 
IKeyword ILength I Use I 
~--------t-------+----------------------------------------------------------------------~ 
jSEQSW 11 byte Ichecks for proper control card sequencing I 
r--------+-------+----------------------------------------------------------------------1 
jKEYSEQ 11 byte Ichecks for the existence of the required I 
I I I keyword parameters I 
~--------+-------+----------------------------------------------------------------------1 
I IPLSW 11 byte Ithe low-order bits indicate whether IPL has I 
j I (been requested and/or whether IPL text has I 
I I I been supplied I 
~-------+-------+----------------------------------------------------------------------~ 
IBRBYTE 11 byte Icontains a hexadecimal code pertaining to the device type: I 
I I I 2311 - 08 I 
J I I 2314 - 00 I 
I I I 2301 - 10 I 
~-------+-------+----------------------------------------------------------------------~ 
IVOLSECNOl1 byte Icontains the volume security number obtained from I 
I I Ithe control statement VOLPASS parameter = 1 or o. I 
~--------+-------+----------------------------------------------------------------------~ 
ISAVSPACEl1 byte Inumber of user labels I 
r--------t-------+-----------------------------------------------------------------------~ 
jVTOCBGN 14 bytes I contains the beginning absolute track address I 
I I I (user-specified) of the VTOC. I 
r--------+-------+----------------------------------------------------------------------~ 
IVTOCEND 14 byteslcontains the number of tracks specified for the VTOC I 
I I I I 
IPATADD 18 bytes I contains the relative page number of the PAT. I 
I I I I 
IROMAX 18 byteslthe last two bytes are used to specify the relative track capacity of I 
I lithe subject device: I 
I I I 2311 - 3,625 bytes I 
I I I 2314 - 7,294 bytes I 
I I I 2301 - 20, 483 byte s I 
~-------+-------+----------------------------------------------------------------------~ 
IEXTNTAB 18 bytes I contains the extents of the VTOC and the address I 
I I lof the first available alternate (SAM) I 
t--------+-------+----------------------------------------------------------------------1 
IVOLCHKswI2 byteslused to identify the action regarding the volume I 
I I Ilabel checking option I 
~-------+-------t----------------------------------------------------------------------~ I BYPASS 11 byte lindicates the action to be taken regarding the I 
I I Iprogram's surface analysis checking routines I 
~-------+-------+----------------------------------------------------------------------~ 
IALTHOLD 16 byteslcontains the address of the first available I 
r I lalternate track and the total number of I 
I I lalternates (see EXTNTAB) I 
r--------+-------+----------------------------------------------------------------------1 
IAMSW 11 byte lindicates the type of access method to be utilized in formatting the I 
I I I device: I 
I I I SAM - X' 01 ' I 
I I I VAM 1 - X'02' I 
I I I VAM 2 - X, 03 ' I 
~-------t-------+----------------------------------------------------------------------~ 
IVOLTSW 11 byte lindicates the status of the volume to be I 

I I I I initialized: PAGING - X, 40' I 
I t I PUBLIC - X' 20' I 
I I I PRIVATE - X' 00 t I 
~--------+-------+----------------------------------------------------------------------~ 
IPVOLNOSWl1 byte lindicates whether a public volume is specified I 
I I I I 
IPVOLHOLDI2 bytes I contains the public volume number I 
I I I I 
IFLGANLSWll byte lindicates whether the FLAGTEST ortion is specified I L-_______ ~ _______ ~ ____________________________________________________________________ . __ J 
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The entry point to this routine is 
CLRSCAN. Housekeeping functions are first 
performed on program switches and buffer 
areas required by the program. This rou
tine then links to the control card scan 
routine at RDCARD. RDCARD returns a point
er to a field and the length of that field 
in registers SCANADR a {ld hENGTH, respec
tively, and an indication of the field type 
in location SWITCHRD. SWITCflRD i a one
byte switch with the following settings: 

Bit 
-0-

1 

2 

3 

5 

6 

7 

Value 
-1-

1 

o 

1 

1 

1 

1 

Meaning 
Control statement error 

Bypass 

Not Used 

o :::: 
1 

First entry; 
subsequent entry 

Command found 

Keyword found 

Parameter found 

Right parenthesis found 

Validity checks are then performed on 
the scanned data. If an error is detected 
in the input data, an attempt is made to 
print a message on the defined out-
put device. If the message output ce 
is not defined, an attempt i~:; made to issue 
the message, using the write to operator 
routine. If neither device is defined, a 
WAIT state is entered. When the message is 
successfully issued, a wait state is 
entered, and the program must be reinitia
ted and the corrected statement SUbmitted. 

At the completion of the control state
ment analysis routine, control i 
either the initialization (GENOO) routine, 
the assigning of an alternate (GE'I'AL'I'YZ) 
routine, or clearing the PAT routine 
(DASDIPAT) • 

The initialization is entered at GENOO 
if the us er has specif ied VOLID=SCHATCtL 
In all other cases, the initialization 
entered at VOLCHK, which e!:~ control t.o 
CKVOLLBL to perform a val check. 

Volume Label Checking 

The DASDI program compares the volume 
serial number of the object volume to that 
specif ied by the VOLID pC:! ram'c~tlr, 1 f both 
are present. If the VOLID parameter 
fies SCRATCH, no comparison occurs. 
serial number is specified, and it is 
equal to that in the volume label, or 
the volume label is not present, this rou
tine causes an appropriate message to b8 
printed and terminates the program. 

Entry point to the volume ldbel check 
routine in the DASDI program i 
CKVOLLBL. 

GENOO Routine 

The GENOO routine sets up the surf 
nalysis tables (TABOO and TAB~)S) 
ptermines the device and respective 

)f per track to be testpd. HOWf'V('l ( 

if bypass option is selected (DI';.UEF 
control card) this area is not used. Ea 
track is tested by first checking for a 
good recording surface (INTALT). On disk 
storage, SAM format, the alternate tracks 
are checked fi~st (the alternate track con
cept is not valid for VAM format). If the 
alternate track is found to be def~ctiv~, 
it is flagged; later, FMTVTOC field 
six of the VTOC DSeB to indica te thc; number 
of available alternate tracks. If a pri
mary track is found to be defective, an 
alternate is aSSigned by ASGNALT, and a 
message to this effect is printed. If the 
device to be initialized is a VAM format, 
the addresses of defective tracks are 
accumulated. 

Upon encountering a defective track, 
control is passed to ADTOLIST, which 
mulates the addresses of bad tracks. 
200 addresses are noted, they are pri 
out with the option to continue or b:~rm 
dte t.he The CPU is placed in the WeI 

state with hexidecimal FFFFs 
he console. If the to cont nue 
lected, the buffer area is cleared 

control returns to the surface 
routine. when all tracks are t 

trol passes to ADTOLIST, which prints the 
track addresses in the buffer. 

ADTOLIST is entered to accumlate nd 
print a list of defective or unavailabl 
tracks. , regi.sters are saved 

base establi shed. ADTOLI::'~'T 

f rst executes a series of compares 
ermine the entry condition t 

action to be taken. Branches are 
accordingly. 

ADTOLIST is entered by the sur-ide:e 
routines (VAr<12311, VAM2314, VAM230 

accumulate defective track 
l~TAREA and BUFFERME. When 
r~ck addrcs~en are stored in 

list i and the 
wait The operator may, 

, continue or terminate the 
Assuming the job is continued, BOf'F'ERt·U: 
cleared for further accumulation of def 
tive track addresses. 
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On exit, ADTOLIST places an ID code in 
register 2 which indicates the action to be 
taken. The codes are found in Table 3. 

The tracks on a device are tested in the 
following manner: the home address (HA) is 
written followed by a maximum-length record 
zero consisting of a data field of identi
cal bytes of hexadecimal 00. The track is 
then read and checked. The home addresf; 
and a maximum-length record zero is 
written, this time consisting of a data 
field of identical bytes of hexadecimal 55. 
The track is again read and checked. The 
home address and record zero (track des
criptor record 8-byte count field followed 
by an 8-byte data field of zeros) are then 
written and they are both read again for a 
final test. 

If this procedure is successful, the 
track is flagged as operative. If an error 
is discovered during the above routines, 
the steps are repeated ten more times. If 
an error does not occur, the track is 
flagged as operative. However, should an 
error occur during the retry phase, the 
track is noted as defective with the proper 
action taken. 

If an error occurs during surface analy
sis, the appropriate action depends on the 
location, device type, access method, or a 
combination of these factors. When writing 
the home address and track descriptor rer-

Table 3. ADTOLIST Identifying Code 
r-------r---------------------------------, 
lID Codel Action to be taken I 
~-------+---------------------------------1 
I 1 ISurface analysis error on a 2311 I 
I I I 
I 2 ISurface analysis error on a 2314 I 
I I I 
I 3 I Formatting finished I 
I I I 
I 4 IFormatting error on a 2311 I 
I I I 
I 5 ISurface analysis error on a 2301 I 
I I I 
I 6 IIPL requested on a 2311 and 2314 I 
I I I 
I 7 IError retry cylinder on a 2311 I 
I I I 
I 8 IError retry cylinder on a 2314 I 
I I I 
I 9 IError on an error retry track I 
I I I 
I 10 I Finished with surface analysis I 
I I I 
I 11 I Not us ed I 
I I I 
I 12 I Formatting error on a 2314 I 
I I I 
I 13 I Formatting error on a 2301 I 
I I I 
I 14 IError retry tracks on a 2301 I L _______ L _________________________________ J 
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ora in S~M format, an error results in 
termination, inasmuch as an alternate can
not be assigned. If -the VA.M format. is em
ployed, the corresponding pages are noted 
as unavailable and the job continues. 

Regardless of the device type or the 
format, an error on cylinder 0, track 00, 
results in job termination. Also, the 

s terminated if (1) an error occur,,; on 
cylinder 0, track 01 (only for the 311 and 
2314 where IPL has been requested), and (2) 
if an error occurs on the track designated 
for the VTOC. 

Finally, an error occurring on cylinder 
199 (VAM 1 or VAM 2) produces a message 
the operator giving the option to continue 
or terminate the job. In the case of the 
2301 drum, an error on tracks 196/197 pro
duces the same option message. Errors 
occurring on any other cylinders/tracks 
result in either the assigning of an 
alternate (SAM), or making the corres 
ing pages unavailable (VAM 1 or VAM 2 . 

When all tracks are initialized, control 
is passed to CONSTR1, which builds an image 
of track zero in main storage (see F'igun:! 
1). If however, the device is the 2301 
drum, control is passed to VAM2301. 

CONSTRl Routine 

CONSTRl is entered to construct and 
write track zero. CCWs are saved on entry. 

CONSTR1 first checks to see if addition
al user labels are requested. If they are, 
YES USER writes up to seven user-supplied 
additional volume labels as records four 
through ten. Space is allocated consisting 
of a 4-byte key field and an 80-byte data 
field for the labels. ASSuming that there 
are no additional labels requested, NOUSER 
determines if IPL text is requested. If it 
is, LOADA reads 3600 bytes following the 
IPLTXT card into a buffer area (or until an 
END card is read). For both the 2311 and 
2314, the IPL text is placed on track 1 of 
cylinder O. 

If the IPL function is selected, records 
one and two are written on track zero as an 
IPL bootstrap program and a program to load 
the IPL initialization program. If the IPL 
function is not selected, record one is 
written as a program to set a wait state in 
the CPU in case the volume is loaded for 
execution. In either case, record two 
Nritten as an IPL bootstrap. Since record 
one will set the wait state, in a non-IPL 
situation there is no danger of executi 
record two. 

The user may, at his discretion, submit 
text cards for an IPL option, which is 
placed on cylinder 0, track 1, or he may 



Home 
Address 

- - r-i -----, 

Track 

Rl 

IP L 

Figure 1. Image of Track Zero 

request the IPL option without supply 
text cards. In the latter Cd , a 1 
program (Startup Prelude), which is used 
when the TSS/360 is first generated, is 
written on cylinder 0, track 1. This pro
gram is incorporated in DASDI. In either 
case, the user must supply the IPLTXT con
trol statement. 

CONSTR2 Routine 

After the information on track zero is 
constructed by CONSTR1, CONSTR2 performs 
the necessary functions to write the track. 
WRTIPL writes the user-supplied IPL ini-
tialization program, if The IPL 
program is written on cyli 
one. 

At this point the device type! access 
method becomes important. With either the 
2311 or 2314, SAM format, the program sets 
the format for the VTOC at FMTVTOC. If it 
is a 2311/2314 VAM 1 or VAM 2, control is 
passed to the ENTPOITl routine. The 2301 
is handled by a separate routine as it has 
special requirements for its format. 

FMTVTOC Routine 

FMTVTOC is entered by a branch instruc
tion from CONSTR2 to fOrt;lat SAM VTOC DSCBs. 
On entry, all general registers are saved. 
The following are immediately stored in the 
VTOC: 

• First alternate track and count 

• VTOC indicator 

• Device size 

• VTOC extents 

• Highest prime CCHHR address 

FMTVTOC then calculates the beginning 
CCHHR of the VTOC and the device type (2311 
or 2314 disk device). Cylinder zero tracks 
are freed, and the VTOC is constructed. 
The EXTNT routine is entf">red to insert 
VTOC extents. All data et ext~nt!.:; are 
checked and the VTOC is written using 
WRTVTOC. 

WRTVTOC is entered by a branch sta 
to t,he WRTVTOC entry pOint. A loop 
entered to build all CCWs and count 
necessary to write DSCBs constructed 
FMI'VTOC. After all DSCBs have been 
ten, a string of 140-byte dummy DSCBs are 
written to pad the cylinder. 

Upon completion, control is 
the end-of-job routine at EOJ. 

ENTPOIT1 Routine 

The routine is entered from CONSTR2 
ble for setting the format 

1/2314 in a VAM 1 or VAM 2 409 

to 

f:)dge format as well as constructing the 
user-requested VTOC. If IPL is requested, 
page 1 is not avai lable for use. However, 
if IPL text is not requested, page 1 
(starting on track 1) is available. As 
each track is processed, it must first 
tested to see if it has successfull be~n 

urface-ana ADTOLIST passes t 
dd(lress of a table, LISTAREA, which 
t ns the addresses of those tracks that 
are defective. The VTOC location must 
determined before the format is set. 

The format technique involves the us 
cha~ned commands in a five-track cyclic 
pattern. When proceSSing pages in VAM 
VAM format 2, which overflow, the first 

of the record is written using 
write special count, key, and data comma 
The second {X>rtion of the overflow record 
is then written with the rest of the track. 
The second track is then verified. If both 
tracks are good the first portion of thE' 
record is rewritten using a write speCial 
count, key, and data to set the overflow 
bit in the flag byte of the count field. 
The riverflow page is then verified for 
correct format. After the pattern if; 
generated, the 4096-byte records are 
on the device. Before completing the 
mat for the entire disk, control again 
to ADTOLIST, which now prints the 
of defective tracks with the conti 

nate option. 

'rhe VTOC (for VAM 1), which 
available pages rather than relative t 
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addresses, is finalized and placed in the 
user-specified location. Dummy DSCBs are 
created to fill the entire cylinder. See 
Tables 4 and 5 for page/track relationship_ 

VAM2301 Routine 

This specialized routine handles the 
patterning of the 2301 device in a modified 
VAM format. Within this context, page zero 
contains a bit map of the paging drum. The 
bit map uses the same format as the auxi
liary storage allocation table (ASAT), but 
without the 16 byte ASAT header. The ASAT 
is described in System Control Blocks PLM. 

For all defective tracks noted during 
surface analysis or format processing, the 
pages associated with that track are made 
unavailable. Track zero, record one, con
tains a bit map consisting of 1.44 contigu
ous bytes with the first 100 bits repre
senting the pages of a slot. A zero bit 
indicates availability, a one bit illlavailrt
bility. For each defective track encoun
tered, a minimum of five pages is made 
unavailable (the four full-size pages and 
one overflow page). 

See Table 6 for 2301 page/track 
relationship. 

The modified VAM format begins on track 
zero, record two, and consists of odd
numbered records of 4096 bytes and even
numbered records of 246 bytes (dummy rec
ords). On even-numbered tracks, there are 
four page-sized records interspersed with 
four dummy records. The last record is d 

half-page and overflows to the next track. 
The odd-numbered tracks begin with the 
corresponding latter half of the overflow 

Table 4. 2314 Page/Track Relationship 
r-------.----------------------T----------, I Track I Bytes/Record I Page No. I 
~-------+----------------------+----------~ 
I 0 I 4,096 I 0 I 
I 0 I 2,920 I 1 I 
I 1 I 1,176 I I 
I 1 I 4,096 I 2 I 
I 1 I 1,592 I 3 I 
I 2 I 2,504 I I 
I 2 I 4,096 I 4 I 
I 2 I 207 I 5 I 
I 3 t 3,889 I I 
I 3 I 3,136 I 6 I 
I 4 I 960 I I 
I 4 I 4,096 I 7 I 
I 4 I (1,187 unusedl I 
I I bytes on I I 
I I track 4) I I 
t-------L----------------------~----------~ 
INote: This pattern is repeated for 20 I 
Itracks, 32 pages per cylinder. I L _________________________________________ J 
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Table 5. 2311 Page/Track Relations 
r-------T----------------------T---------~l 
I Track I Bytes/Record I Page No. I 
~-------+----------------------+----------1 
I 0 I 3,625 I I 
I 1 I 471 I 0 I 
I 1 I 3,069 I I 
I 2 I 1,027 I 1 I 
I 2 I 2,486 I 2 I 
I 3! 1,610 I I 
I 3 I 1 , 8 7 5 I"j I 
I 4 I 2,221 I 3 I 
I I (1,234 unused I 
I I bytes on I 
I I track 4) I 
I :) I 3,625 I '-+ 

I 6 I 471 I 4 
I 6 I 3,069 I 5 
I 7 I 1,027 I S 
I 7 I 2,486 I 6 
I 8 I 1,610 I 6 
I 8 I 1,875 1"7 
I 9 I 2,221 I 7 
I I ( 1 , 2 34 un us ed I 
I I bytes on I 
I I track 9) I L _______ ~ ______________________ ~ __________ J 

pages (2048 bytes), and the rest of the 
track consists of interspersed dummy and 
page-size records. 

The routine communicates with ADTOLIST 
to properly accommodate defective tracks. 
Upon completing the format processing and 
the status of the bit map, the routine 
passes control to EOJ. 

DASDIPAT Routine 

This routine is called when a PA'1' lear 
function is requested. DASDIPAT checks thf: 
volume label to determine if the disk is a 
2311 or a 2314; then reads the PAT pager l. 
It now removes all data set indications 
from the PAT, while leaving error pages 
flagged. The PAT is written back to thE' 
disk, and the job is terminated. Control 
is passed to PATWRITE. 

TERMINATION ROUTINES 

End-of-Job (EOJ) Routine 

The EOJ routine prints the end-of-job 
message using the PRNT routine; checks for 
the LASTCARD (if operating within a stacked 
job environment); writes tape EOF and 
rewinds the tape for SYSOUT tape (TAPEEOF 
routine); and places the CPU in a termina
ting wait state. 



Table 6. 2301 page/Track Rc'lationsh 
r--------T---------T---------------T------, 
I Track ,Record , I page I 
I No. I No. I Bytes/Record I No. I 
~--------+---------+---------------+------~ 
l 0 I 1 ,4,096 i 0 I 
I 0 I 2 I 246 I I 
I. 0 I 3 I 4,096 I 1. I 
I 0 I 4 I 246 I \ 
I 0 I 5 I It ,0 9tl I 2 I 
I 0 I 6 I 246 I I 
I 0 I 7 I 4,096 I 3 I 
I 0 I 8 I 246 I I 
l 0 I 9 I 2, 04S I I 
I 1 I 1 I 2,04 R I 4 I 
I 1 I 2 , 246 I , 
III 3 I It, 096 I 5 I 
I 1 I 4 I 246 I I 
I 1 I 5 I 4,096 I 6 I 
, 1 I 6 i 246 I I 
III 7 I 4,096 I 7 I 
I 1 I 8 I 246 I I 
I 1 I 9 I 4,096 I 8 I l ________ L _________ L _______________ ~ ______ J 

GETALTYZ Routine 

Control is to this routine from 
CLRSCAN upon encountering a GETALT contxol 
card. The volume label checking switch is 
tested and, if requested, control iLl 
to CKVOLLBL. 

If the track check "bypas~Jn is not 
selected, track analysis on the U:::H::r": 

specified track is performed. f the track 
is found to be operative, a message to that 
effect is printed (or and the 
next GETALT request is 

If the track check bypass is selected, 
or if the track is found to be defective, 
control passes to ASGNALT (Sl'.M format). 
This routine flags the given track a rte
fective and assigns it an alternate (if it 
is a primary track). If the defective 
track is an alternate, it is flagged as 
such; if the given alternate track has been 
assigned to the primary, an operative 
alternate is assigned to the primary. If 
the format is VAM 2, the PAT is read, de
fective pages are flagged, and the PAT i 
written. 

TRRPRNT Routine 

The TRRPRNT routine causes a message to 
be printed, stating the address of each de
fective track and its aSSigned alternate. 
Routine GETALT4 decrements field 6 of the 
VTOC to reflect the fact that one less 
alternate track is avajlable, and ncre~ 
ments field five to point to the n~xt 
available alternate track. 

Control is then given to AL'fRTN which 
repeats the process for another user-

ied GI:."TAI,T If none exist I 

END statement I 

initiates a normal end-o£- , and sets the 
CPU to the wait state. 

PRNT is entered at the PRNT entry 
to write a message to the UCBSYO-defi 
message output device. On entry, registen) 
are saved and SYSOUT is entered to print 
one line. On return from SYSOUT, registers 
dre restored and return is made to the 
calling routine through register 9. 

I/O Error Print (IOPRNT) Routine 

When there is a hardware error, or a 
situation where intervention is required. 
information from the UCR and the corrunand 
code from the last I/O instruction is 
printed in addition to 
In these cases, IOPRNT 
savr:;s t~he channel-byte 
CSW.-stat.us bytes, two sense 
mand code. The I/O PRNT 
these bytes along with the error message~> 

going to OPPRwr (at OPPRN1). 

WTO routine is entered via a branch 
through register 15 to the OPPRNT ry 
point. I"lTO wIites a message to the opera 
tor when the MSG device is defined as 
typewriter. 

On entry, 1 contains the 
1 p nrJ t h ; e r 2, t~ hem e~·.i 

WTO completes the OPRCCW 
enters STARTlO with the addresses 
and OPRCCW. 

On return from STARTIO, control is 
returned to the user via register 15. 

messages are list 

Diagnostic messag 
format: 

number (16-byte text) cuuxxssssyyyy 

where c is the channel of the device 
L'rror, uu is the unit, xx is the command 
code, are the sta t~us bytes from th( 

nnel status word, and yyyy are t 
byt.es. 

Message texts are listed in 

Section 1: DASDI Program - Module CEBDI 11 
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SECTION 2: DUMP/RESTORE (DASDDR) PROGRAM - MODULE CEBDR 

The Dump/Restore (DASDDR) program, 
module CEBDR, dumps and restores data on 
direct-access volumes on IBM 2311 disk 
storage device, and 2314 direct-access 
storage facility. The data contents of the 
direct-access volume, except for the home 
address, can be dumped onto another IBM 
2311 or 2314 disk storage volume, or onto a 
magnetic tape, to be restored onto a 
direct-access volume that resides on the 
same type of device as the source volume. 
The volume onto which data is to be dumped 
or restored must have been initialized 
using the TSS/360 DASDI program (Section 
1). DASDDR is useful for preparing trans
portable copies and backup copies cf 
direct-access volume contents. 

ATTRIBUTES: DASDDR operates outside and in 
support of TSS/360 as a privileged, dis
abled, non-relocatable, n?n-reusable 
program. 

RESTRICTIONS: The following assumptions 
and restrictions apply: 

1. DASD contents always refer to the data 
content exclusive of the home address 
and track descriptor record count 
field. 

2. The 2311 or 2314 to be used for dumpl 
restore must have been previously 
initialized with home addresses and 
track descriptor records and, in the 
case of SAM format, have bad tracks 
flagged with alternates aSSigned. 

3. Partial 2311 or 2314 contents may be 
dumped/restored between contiguous 
track limits (SAM or VAM 1 only). 
However, the program makes no attempt 
to update the volume table of contents 
(VTOC) or provide pointers to data. 
Selection of a partial dump/restore 
places upon the user the responsibili
ty for any and all required updates. 

4. The program makes no provision to 
restore to a track address other than 
that from which the data contents were 
dumped. The restore must be to the 
same address limits used in dumping 
the original 2311 or 2314. The pro-· 
gram safeguards this requirement by 
providing the restore limits required. 

HARDWARE CONFIGURATION REQUIREMENTS: The 
DASDDR program runs on a Systeml360 Model 
67 in non-relocatable PSW mode, or on any 
System/360 with sufficient main storage and 
required device configuration: 

Main Storage 

Program Input 
Device 

Control Statement 
Input Device 

Message Output 
Device 

Other 

PROGRAM OPERATION 

65,536 bytes 

2540, 2400 (9 track) 

2540, 2400 (9 track) 

1403, 1052, 2400 
(9 track) 

2311 or 2314; 2400 
(9 track) for 
intermediate storage 

DUMPED DATA FORMAT (SAM OR VAM 1) 

The format of dumped data depends on the 
device configuration of the dump: 2311 to 
2311, 2314 to 2314, or either 2311 or 2314 
to tape. 

2311 to 2311 Dump 

Data from the input 2311 is edt 
record for record, and track for track. 
For this reason, a restore from 2311 to 
2311 is not provided, but can be effected 
by another dump_ 

2314 to 2314 Dump 

Data from the input 2314 is copied 
record for record, and track for track 
For this reason a restore from 231 
is not provided, but can be eff 
another dump_ 

2311 or 2314 to Tape 

The following records are written 
tape for a 2311 or 2314 to tape dump 
Figure 2): 

1. A limits record is written as the 
first record (following any labels 
each volume of tape. This record con
tains the addresses of the first track 
dumped, the last track dumped, and the 
first track dumped on this volume of 
tape. 

A bit map record (see BLDMAP) WI 
ten next so that bad pages on 
original device can be recovered 
this tape is restored. (This recor 
is used only for a VAM 1 format 
device. ) 

Section 2: DASDDR Program-Module CEBDR 15 
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2311 or 2314 
Disk Storage 

Main Storage 
DTALENG DTABUFF 

Track Image (No Gaps) 

Figure 2. Dumping and Restoring a Direct-Access Track (SAM and VAM 1) 

3. A control record is written for each 
track dumped, immediately preceding 
the data dumped from the track. The 
control record contai'ns a channel pro
gram to be used by a subsequent 
restore to write one track. 

DUMPED DATA FORMAT (VAM 2) 

2311 to 2311, 2311 to 2314, 2314 to 2314 
Dump 

The following data are dumped to the 
output disk storage device: 

1. IPL records 

2. Label records 

3. IPLTXT records 

4. All pages in use (as indicated by the 
Page Assignment Table) 

A restore from disk to disk is provided 
only by another dump. 

2311 or 2314 to Tape 

The following records are written on 
tape (see Figure 3). 

lao Unlabeled tapes -- a limits record is 
written as the fi~st record on each 
tape volume. 

lb. Labeled tapes -- TSS standard labels 
are written, following the volume 
label, on each tape volume. 

16 

2. The Page Assignment Table (PAT) of t.he 
from-device. 

3. IPL, Label, and IPLTXT records. 

4. Pages in use (as indicated by the 
PAT). 

PROGRAM FLOW 

When the dump/restore program receives 
control after !PL, base registers 11, 12, 
13, and 14 are initialized to hexadecimal 
1000, 2000, 3000, and 4000, respectively. 
Then the SEREP flags are set in the old 
machine check PSW, and the wait state i 
entered until SYSIN is defined through 
either CKINPUT or ATTN routines. All I/O 
operations are controlled through the DASDR 
I/O supervisory routines, explained at the 
end of this section. 

The dump/restore program accomplishes 
its purposes through the following routines 
summarized in Table 7 and Chart BB. 

INITIALIZATION ROUTINES 

Start Routine 

START receives control after completion 
of IPL, and initializes base registers 11, 
12, 13, and 14 to hexadecimal 1000, 2000, 
3000, and 4000 respectively. Dump/Restore 
PSWs are established and the SEREP flags in 
the old machine check PSW are set to hexa
decimal decimal 'FF'. The program then 
enters a wait state to allow CKINPUT or 
ATTN to define the SYSIN device. 
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• Figure 3. VAM 2 DUmp Tape Format 

CKINPUT Routine 

CKINPUT receives control when the opera
tor defines SYSIN through the console. 
Control is passed via an external interrupt 
generated by the interrupt key. CKINPUT 
first checks the entered code to verify 
device type (2540, 2400, or 1402). 

If SYSIN is a 2540 or 2400, the SYSIN 
UCB (UCBSYI) is modified and the channel 
number is tested. If the channel number is 
greater than 6, an error results. If the 
channel number is valid, the SYSIN address 
is placed in UCBSYI. The system is set to 
receive interrupts and control is 
CLRSCAN. If SYSIN is def ined as a 
start is reentered for a request. 

An error message results when an invali 
SYSIN device is entered. The system enters 
a wait state until another device type is 
entered. 

ATTN Routine 

If the operator defines the input device 
through the typewriter, ATTN assumes con
trol via an I/O interruption. ATTN sets up 
a UCBOPR and calls the write-to-operator 
routine at location OPPRNT, which, in turn, 
calls the STARTIO routine to print a mes
sage to the operator instructing him to 
type in the input device. The routine 
assumes control again, and reads the input 
device from the typewriter, 
lower case characters to upper case 
ters, if necessary. It then calls DEVLUP, 
which scans the DEVTAB table to ascertain 
that the input device is valid. If it is, 
the UCBSYI is then filled in with the 
device address which is checked for vaLi 
ty, and control is passed to CLRSCAN. It 
the input device is not valid, an error 
message is printed. 

CONTROL STATEMENT ANALYSIS ROUTINES 

CLRSCAN Routine 

CLRSCAN analyzes control statements, 
checks them for I pri _ts them on 
the MSG devi ce, sets swi t che::;;. When 
the END statement is encountered, all out
standing requests made on control state
ments are honored. 

AS each of the required and optional 
keyword parameters is encountered, switches 
are initialized for future use throughout 
the program. 

RDCARD is used to ident_ify tie d~; 

statements and to read the next statement, 
when necessary. 

The entry point to this routine i 
CLRSCAN. Housekeeping functions are fi 
rerformed on program switches and buff 
areas required by the program. This 
tine t_hen links to the control cal 
routine at RDCARD. RDCARD ret urn~3 i;i 

er tc a field, and the length of t j 

in registers REGl and REG2, respectivel 
and an indication of the field type 
location SWITCHRD. SWITCHRD is a l-byt 
switch with the followinq settings: 

Bit Value Meaning 
-0- -1- Control statement error 

1 1 Bypass 

2 Not Used 

3 0 0 First entry; 
1 subsequent entry 

4 1 Command found 

5 1 Keyword found 

6 1 Parameter found 

7 1 Right parenthesis found 

Validity checks are then performed 
the scanned data. If an error is detect. 
in the input data, an attempt is made 
print a message on the defined out-
put device. If the message output ce 
is not defined, an attempt is made to issue 
the message, using the Write to Operator 
routine. If neither device is defined, a 
wait state is entered. If the message is 
successfully issued, a wait state is 
entered, and the program must be 
ted, and the corrected statement 

At completion of the control sto 
analysiS, control is given to the 
restore program at START1. 

Section 2: DASDDR Program-Module CEBDH 17 
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Table 7. DASDDR Routines (part 1 of 3) 

r--------------T----------T-------------------------------------------------------------1 I Type I Name I Function I 
t--------------t----------t-------------------------------------------------------------~ I Initialization I START IInitializes base registers, and sets SEREP flags. I 
I Routines I I I 
I r----------t-------------------------------------------------------------~ I ICKINPUT IChecks operator-entered code, when input device is defined I 
I I I through the console. I 
I r----------t-------------------------------------------------------------~ 
I I ATTN IChecks operator-entered code, when input device is defined I 
I I Jthrough typewriter. I 
r--------------t----------t-------------------------------------------------------------1 I Control ICLRSCAN IPerforms control statement analysis, and housekeeping I 
I Statement I Ifunctions on program switches'and buffer areas. I 
I Analysis I I I 
I Routine I I I 
r-------------t----------t-------------------------------------------------------------i I processing lSTARTl Isets tape switches and increments the end address. I 
I Routines I I I 
I r----------t------------------------------------------------------------i I JBEG1 IRestores and loads addresses, and compares to and I 
I I I from-device UCBs. I 
, r----------t-------------------------------------------------------------1 
I IHAVEADDR jBuilds CNTRLBUF. I 
I .----------t------------------------------------------------------------~ I I TOTAPE ISets tape switch and links to STARTIO to rewind the tape. I 
I I IVerifies density and format. I 
I r----------+-------------------------------------------------------------~ 
I ITOFM2311 IChecks volume label. I 
I r----------t-------------------------------------------------------------~ 
J IFRMTAPE IReads beginning and end addresses. Checks format. I 
I .---------+---------------------------------------------------------~ 
I ICKVOLLBL IObtains and checks volume label, and checks for VAM or I 
I J ISAM format. I 
I t----------+-------------------------------------------------------- -.-~ 
I IBLDMAP IBuilds bit map and analyzes VTOC extents and data set control I 
I I I blocks. I 
I .----------+-------------------------------------------------------------~ 
, IBUILDCCW IBuilds a list of Read Count CCWs to read maximum number of I 
I I i records in this device. I 
I .----------+-------------------------------------------------------------~ 
I I MODTKADF I Increments track address, after RSTRTAPE, to test EOJ. I 
I ~----------t-------------------------------------------------------------i I IANALSENS IVerifies previous read count. I 
I .----------f-------------------------------------------------------------~ I ICNGRDCKD ,Converts read count CCWs to read CKD. I 
I r----------t------------------------------------------------------------.-~ 
I I PREP RWRT IWrites length fields in tape-write CCWs. I 
I .----------+----------------------------------------------------------"-~ 
I I TSTWRTSP IChange DASD CCWs to perform a write operation. I 
I t----------t-------------------------------------------------------------1 
I IDMPDASD IExecutes a converted channel program during a future restore I 
I I I if dump is 2311 or 2314 to tape. ! 
I r----------t-------------------------------------------------------------1 
I IDMPDTA IChecks to see if the record to be written is noise. I 
I .----------t---------------------------------------------------------- --~ 
I IPUTMAP IPrints proper bit map on tape for 2311 or 2314. I 
I t----------f-------------------------------------------------------------~ 
I I RSTRTAPE IReads the control record and the record following it to 
I I I restore data from tape. I 
I r----------t-----------------------------------------------------------1 
J jMODTKADT IIncrements track address after a Read operation to test I 
I I I for EOJ. I 
I t----------t-------------------------------------------------------------1 
I IWRTDISK ICompletes relocation on overflow from bad track and prevents I 
I I loverlaying pages used for relocation. I L-_____________ ~ __________ ~ _____________________________________________________________ J 
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Table 1. D~SDDR Routines (Part 2 of 3) 

r--------------T----------T-------------------------------------------------------------, 
I Type I Name I Function I 
r--------------+----------t-------------------------------------------------------------1 
I ProceSSing I WRTDISKY I Executes channel program by writ.ing one track onto 2311 I 
I Routines I 12314 for 2311-2311 or 2314-2314 dump or a restore. I 
I (cont'd.) r------~---t--------------------------~----------------------------------1 
I ICHTOSKP IComputes length of primary and duplicate CCW lists. I 
I r----------+-------------------------------------------------------------1 
I IWRTCHECK IReads back the track just writ.ten into a second buffer, and I 
I I I compares the contt::mts of the two buffers to ensure a I 
I I I succcs:;ful write. I 
, r----------+-------------------------------------------------------------~ 
I ICHANGCYL IUpdates cylinder address. I 
I r----------+----------------------------------------------------- ~ 
I \CKALT IChecks for a bad SAM format track; places alternate track I 
I I laddress in CCHH format. I 
I r----------+----------------------------------------------------------,,--~ 
I ICKALTl IDetermines if last track written is bad <SAM format). I 
I r----------+-------------------------------------------------------------1 
I IGETCCW IChecks whether SAM or VAM. If SAM, reads alternate track I 
I I I def ecti ve primary on a RESTORE. I 
I ~----------+-------------------------------------------------------------~ 
I IBADPAGE I Interrogates the bit map to see if the defective h~ \ 
I I I avai lable. I 
I ~----------+-------------------------------------------------------~-- --~ 
I IRLOCAT IRelocates a data page for bad track on the to-device. I 
I ~----------+----------------------------------------------------- ·~"-·-1 
I IENDREEL IWrites data buffer record when end-of-tape. I 
I ~----------+-------------------------------------------------------- ---1 
I I EOJl I Wr i tes trailer label on current to-volume to insure that I 
I l Inew volume is mounted. I 
t r----------+----------------------------------------------------------·---1 
I I EOJA (Branch to print EOJ message. Rewind tape. I 
I r---------t----------------------------------------------------------'""---1 
I IENDOFJOB IPrints end-of-job/reel/disk pack message. 
I I-----------t------------------------------------------------------. 
I I EOJAA IGivcn control at conclusion of an entire 2311-2311 or 
I I 12314-2314 dump. Upda.tes field six of VTOC DCSB for SAM. 
I I- ------- ---+--------------------------------"-----------------
I I D~DSM lOver 1"1 ys the extent ':.Ii th the ext.ents shown in the bi L 

I ~----------t----------------------------------------------------------
I I RBLDDSCB I Updates DSCB, following page relocation. I 
I ~----------+-------------------------------------------------------------1 
I t TAPEEOF I Routes exits at end of ta pe. I 
I ~----------+-------------------------------------------------------------i 
I !VAM2DUr<1p I Dumps contents of a VAM 2 disk to tape or disk. I 
I r----------+------------------------------------------------- --1 
I ICNVRELPG IConverts a relative page number to cylinder, Lra.ck, and 
I I Irecord number. 
l r----------t----------------·------------------------------------------,---
I ICLRERPG \Clears error indicators, and updates PAT. 
1 r----------+----------------------------------------------------------
I IVAM2REST !Restores tape contents to a VAM 2 disk. 
I I-----------t--------------------------------------------------------
I I RELOCATE I Rc loca tes pagt" on a VAM 2 dis k. I 
I ~---------+--------------.-------------------------------------------.-.- 1 
I IV2UNEXCP I Handles unit exceptions on tape for VAM 2 dump/restore I 
I I I operations. I 
I ~----------+-------------------------------------------------------------~ 
I IV2WRTCHK (Compares read/write buffers to insure a successful write. I 
I ~----------+----------------------------------------------------------·---1 
I I ENDOFPAT I Wri tes a control record, rewinds tape, and print.s I 
I I IOOJ message. I 
\ ~----------t--------------------------------------------------------------1 
I IPATWRITE IWrites updated PAT on disk, and prints EOJ message. ! l ______________ J. __________ J. __________________________________ , _________________________ " ___ J 
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Table 7. DASDDR Routines (Part 3 of 3) 
r--------------T----------T-------------------------------------------------------------, 
I Type I Name I Function I 
~--------------+----------+-------------------------------------------------------~------1 
I Processing I TPDPLAB IFor a dump, ensures tape has a TSS standard volume ldbel I 
I Routines I lor is capable of being IPLd. I 
I (cont'd.) t----------+-------------------------------------------------------------~ 
~ IRSTPCK I For a restore, ensures tape has TSS standard labels or I 
I I I control record. I 
t--------------+----------+-------------------------------------------------------------~ 
II/O Routines IData InputlStores buffer address in channel command word, and sets a I 
I i Routine I read command. I 
I I (SYSIN) I I 
I t----------t-------------------------------------------------------------, 
I ISTARTIO IControls all I/O operations performed by the DASDDR program. I 
I t----------+-------------------------------------------------------------~ 
I II/O Inter-IExamines and classifies I/O interrupts. I 
I I ruption I I 
I I Ana1ysis I I 
I I (CKCSW) I I 
r--------------+----------+-------------------------------------------------------------~ 
I Message IPRNT IWrites messages using the message output device defined by I 
I Routines I I the MSG sta tement. I 
I t----------+-~-----------------------------------------------------------~ 
I I IOPRNT IPrints error message, and saves channel-, unit-, CCW-status, I 
I I land two sense-bytes. I 
I t----------+-------------------------------------------------------------~ 
I fOPPRNT IWrites messages to the operator when input device is a I 
I I I typewri ter. I l ______________ ~ __________ ~ _____________________________________________________________ 1 

PROCESSING ROUTINES 

START1 Routine 

START1 sets the tape switch to 0, indi
cating no tape is involved in the program 
fUnction. If a tape is involved, the 
switch is later set to 1. The end address, 
which is the last track of the disk for an 
entire dump/restore, is incremented by one 
so that all data of the desired area are 
dumped. This is handled for the from
device by CHANGCYL. 

BEG1 Routine 

BEG1 first restores the address returned 
by CHANGCYL via register 15 to ENDADR. 
Register 15 is then loaded with thE address 
contained in BGNADR; the incrementing fac
tor is set to 8. Register 5, which links 
to the correct dump/restore routine, is 
loaded with the address of TO Fr-, 2 311, speci
fying a 2311-2311 or 2314-2314 dump. The 
to- and from- device UCBs are then compared 
to see if they are for the same device 
type. If they are, control is given to 
HAVEADDR. If not, the SEQSW is tested to 
see if this is a dump request. If it is a 
dump request, register 5 is loaded with the 
address of TOTAPE and control is given to 
HAVEADDR. If it is not a dump, control is 
given to FRMTAPE. 

20 

HAVEADDR Routine 

HAVEADDR is entered from BEG1. The rou
tine enters information into the 8-word 
control data record (CNTRLBUF), as shown in 
Figure 4. Control is then given to the 
proper preliminary routine fied by 
BEG1 in register 5. 

TOTAPE Routine 

This routine assumes that the tape, in a 
tape dump, is poSitioned at the load point 
and that the begin and end addresses are 
available. 

TOTAPE first assumes that the record is 
not noise. The tape switch is set on; 
STARTIO is entered to position the tape. 
The tape density is then verified 

The routine reads the first ta[J(' la1.H.d 
If this is a DASD loader card, RDLABEUj 1 
entered to bypass the remaining label~. It 
the first record is not a label, the VTOC 
area is cleared, and the format is veri
fied. SAM format is processed by TODMPDTA. 
YAM 1 format records are checked for a bit 
map_ When none exists, PUTMAP is ent.ered. 
If the format is YAM 2, control is given 
VAM2DUMP. 

Exit is made to DMPSAM. 



Not", VTOC "mils supplied by BLDNIAP routine. 

Figure 4. Entering Information Into 
CNTRLBUF 

TOFM2311 Routine 

TOFM2311 is entered through register 5 
by HAVEADDR. The routine immediately gives 
control via register 5 to CKVOLLBL, to 
check the volume label. On return 
ter 5 is loaded with the address 
WRTDISK, the routine which prepares to 
write the disk. Control is then given t.o 
BUILDCCW. 

FRMrAPE Routine 

On entry, this routine gives control 
immediately to CKVOLLBL, to check the 
volume label. On return, ste~ 5 is 
loaded with the address of RSTRTAPE. A 
check is made to see that the tape is at 
load point. Then the labels are bypassed, 
and the beginning and end addresses are 
read. If this is not a restore tape, or if 
the restore tape specifies a format type 
(SAM, VAM 1, VAM 2) other than that speci
fied by the companion dump, an appropriate 
message is written and a wait state is 
entered. If the tape is correct, the rou
tine stores the beginning and p.nd 
addresses, gets the relative beginning 
address, and recovers FULLDPSW to see if 
this is a restore of a full or partial 
dump. If the format is VAM 2, control is 
passed to VAM2DUMP. Otherwise, control is 
then passed to RSTRTAPE via register 5. 

CKVOLLBL Routine 

CKVOLLBL is entered by a BAL statement 
using register 5 for return. The routine 
links to STARTIO to get a volume label. If 
the label is not a system volume label, 
control is given to PRNT to print the in
valid VOLID statement. The linkage regis
ter is loaded with the address of WAlTZ, 
which sets the CPU in a terminal wait 
state. 

A system volume label is checked to see 
if it agrees with the VOLID specified. If 
not, PRNT is called as before. When the 

valid system volume label agrees with the 
specified VaLID, STARTIO is called to read 
the VTOC, and alternate track information 
is saved (SAM and VAM 1). If the format is 
VAM 1, BLDMAP is entered through the VAM 
ent.ry point. If this is a VAM 2 dump, con
trol is passed to VAM2DUMP. Otherwise, 
return is made through register ') to t.h(·· 
ca IIi ng routi ne. 

BLDMAP Routine 

BLDMAP is entered through the VAM rou
tine which verifies that the request is for 
a complete dump_ If this is not the case, 
VAM immediately returns control via 
ter 5. 

When BLDMAP is entered, all 
are stored. STARTIO is then entered with 
the device address and CCW list to read the 
volume label. STARTIO is again entered to 
write the control record. 

On return from STi\RTIO, all VTOC and 
DSCE extents are analyzed in order to s 
all pages in use on the from-devi 
unavailable. A bit map is construct 
showing all paqes initially available 
except: 

• Cylinder 0 track 0 -- used for volume 
and user labels. 

-Cylinder 0 track 1 -- used for IPL 
text. 

• Cylinder 199 -- used for error retry 

• Entire extent of VTOC. 

- Areas used by other data sets. 

When ted, the bit map shows 1 
available pages on the to-device. This map 
is maintained in core throughout the entire 
dump or restore operation. 

BLDMAP uses the following subroutinef~: 

• READDSCB -- sets all pages within DSCBs 
as unavailable. 

- INIT2314 -- converts the head number 
(BH) from the VTOC extents to the prop
er 2314 page number. 

Upon completion, exit is made to 
calling routine via register 5. 

BUILDCCW Routine 

BUILDCCW is entered to build a list 
read count CCWs to read the maximum number 
of records on the device. The routine 
loads registers 7 and 8 with the dummy read 
count CCW', places the address of the f ir ~3t. 
CCW in registers 1 and 4, and sets the 
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record address to O. Register 4 is updated 
to the address of the last possible CCW for 
one track of the device. CC ... ls are stored 
in a loop until the content of register 1 
(starting address) equals the content of 
register 4 (stopping address). Control is 
passed to MODTKADF. 

MODTKADF Routine 

MODTKADF receives control from BUILDCCW 
to establish necessary addresses to read 
the count fields from the specified track. 

CHANGCYL is called to increment the CCHH 
to the current track. STARTIO is called to 
execute the read count CCWs corlstruct ed by 
BUILDCCW. 

ANALSENS Routine 

ANALSENS tests the previous read count. 
If the read was invalid, con~rol is passed 
to CKALT; otherwise, control is passed to 
CNGRDCKD. 

CNGRDCKD Routine 

CNGRDCKD is entered from ANALSENS to 
change the read count CCWs. The last used 
read count CCW is determined and compared 
with the first. If only record 0 exists, 
control is passed to PREPRWRT. Otherwise, 
the counts are used to specify the data 
length and the address fields in the read 
CKD CCWs built over the used read count 
CCWs. Data address fields are forced to 
doubleword boundaries. Control is passed 
to PREPRwRT. 

PREPRWRT Routine 

PREPRWRT calculates the length of the 
entire track image to be read and the CCw 
list to be used, and inserts these in the 
length fields of the tape-write CCWs. 
STARTIO is called to execute the read CKD 
CCWs constructed by CNGRDCKD. Control is 
passed to TSTWRTSP. 

TSTWRTSP Routine 

TSTWRTSP is entered at the TSTWRTSP 
entry pOint to change DASD CCWs to specify 
a write operation. The list of read CCWs 
is obtained and scanned. The data 
addresses in the duplicate part of this CCW 
list are changed to the relative addresses 
contained in an area called DTABUFCK. If a 
write special count, key, and dCtta is 
necessary due to overflow, the last write 
Ccw is changed to that format. Instead of 
write count, key, and data, the last CCW in 
the original chain becomes a write-record 
zero. On exit, control is passed to the 
specified write routine through register 5. 
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DMPDASD Routine 

DMPDASD is entered to write the control 
field and CCW list from a direct-access 
device to a tape device. This routine 
simply places the proper parameters into 
registers 2 and 3, then links to STARTIO 
with the return address of DMPDTA in regiS
ter 9. 

DMPDTA Routine 

DMPDTA receives control from STARTIO 
follo~ing a DMPDASD operation. This rou
tine prepares the parameters to write th 
data field on tape. The count is incre
mented when noise is encountered. Control 
is passed to STARTIO with the address of 
BUILDCCW in the return register (register 
9). 

PUTMAP Routine 

PUTMAP is entered to print the bit map 
on tape. The device is determined (2311 or 
2314), and the proper bit map is indicated. 
Control is passed to STARTIO with the 
address of BUILDCCW in the return register 
(register 9). 

RSTRTAPE Routine 

RSTRTAPE is entered to read the contrnl 
record (CCW list) and following data record 
(track image) to restore data from d 

device. The control field is first 
using STARTIO, and a switch is set 
cate whether a restore from tape, or 
from disk is requested. 

On return from STARTIO, the write-check 
switch (WRCHEKSW) is tested. If off, con
trol is passed to CHTOSKP and returned to 
RSTRTAP2. If the switch is on, the 
instruction sequence continues at RSTRTAP2. 

RSTRTAP2 prepares the parameter 
ters (2 and 3) to read the data 
Control is passed to STARTIO with a return 
indicated to MODTKADT. 

MODTKADT Routine 

MODTKADT increments the track address 
after the RSTRTAPE read operation to test 
forend-of- job (EOJ). At EOJ, control i~:; 
passed to EOJI. Otherwise, control is 
passed to CNGCYLT with a specified return 
to WRTDISK. 

WRTDISI< Routine 

WRTDISK tests AMSW and, for SAM, 
control to WRTDISI<Y. OVFLPGSW is t 
determine whether a page overflowing from 
the previous track is being relocated. 
so, PRNPG2 is called to finish the reloca
tion. The relocated list is searched to 



determine whether any relocations have been 
made to this track. If not, control goes 
to WRTDISKX for housekeeping, and thpn to 
WRTDISKY. If the tracl<'. has recAivpd relo
cations, each record is tested, and for 
those which are safe, the data field, only, 
is written in place. At completion, con
trol goes to CKALT1B which continues the 
job at the next track. 

WRTDISKY Routine 

WRTDISKY establishes the parameters used 
to write to a disk device. If the write
check switch is off, control is passed to 
CHTOSKP, with ~ return to WRTDISK1 in the 
HRTDISK program. otherwise, the instruc
tion sequence continues at the WRTDISK1 
return point. STARTIO is entered to write 
to the disk device; the return register 
paints to the CKALTl rout.ine. 

CHTOSKP Routine 

This routine computes the length of both 
primary and duplicate CCW lists; it also 
sets the skip bit on in all CCWs in the 
duplicate list. At completion, return is 
made through register 9. 

WRTCHECK Routine 

WRTCHECK is entered with a branch-and
link if write-checking is requested follow
ing a write operation to a direct-access 
device. On entry, registers are saved; 
register 9 contains the return address. 

This routine compares the contents of 
two buffer areas: 

• The buffer from which a track was 
written. 

• The buffer into which that track was 
read, iffi!llediately followi ng the wri te 
operation. 

If the two buffers contain equal con
tents, control is passed to WRTDISK. 
Otherwise, the compare is retried a maximum 
of ten times. If the equal compare is not 
found, the job is terminated with an error 
message; the wait state is entered. 

CHANGCYL Routine 

CHANGCYL is entered by a HAL statement 
with the return address in register 9. 
Register 15 contains the current track 
address in binary, and is incremented by 
one. For the last track in the cylinder, 
the address is updated to reflect track 
zero of the next cylinder. Keturn is made 
using register 9. 

CKALT Routine 

CKALT checks for a bad track on a 
forrllat read (DUMP) device, places al 
ternat.e track address in CCHH fOnT! nd 
returns for another read try. 

CKALT is entered by a branch statement 
to the CKALT entry point. This routine 
immediately tests for VAM 1 format. VAM 1 
format causes a branch to the SADPAGE r01)
tine at RDBDPG. Otherwise, the bad track 
switch is interrogated. If the switch 
off, indicating no bad track, the 
terminated wi th the proper error messagE" 
If the track is bad, normal instructi 
sequence is followed. 

The home address and record 0 are • 
u::-;ing STARTIO, and it is determined whet her 
the track is an alternate. If so, contr 
i passed to CNGRDCKD to build CCWs for 
read count, key, and data. Otherwise, an 
alternate track is found and CNGRDCKD is 
entered as before. 

CKALTl Routine 

CKALTl checks for a bad track on a SAM 
format write (RESTORE). The routine is 
entered at the CKALTl entry pOint supplied 
to the calling routine in register 9. 

CKALT1 first determines whether there is 
a bad track condition. If so, control goes 
to GETCCW. Otherwise, switches are reini
tialized, WRTCHECK is called if write 
checkinq is requested, and the appropria 
exit is made. 

GETCCW Routine 

GETCCW is entered by a branch statement 
from CKALT1 when a bad track condition 
occurs. On entry, the format is tested. 
If VAM 1, control is passed to BADPAGE. 
the first pass, the home address and record 
o of the bad track are read. Messages 
identifying the bad track and the alternate 
tracks are written. The alternate track is 
written using a seek CCW, with the alter
nate CCHH at the data address, chained t 

the search CCW of the original list. 
Return from STARTIO is specified as CKALT1 
indicating that the alternate has been 
written. CKALT1A returns control to 
mainline program. 

On exit, STARTIO is given control witn 
return indicated, in register 9, to CKALT1. 

BADPAGE Routine 

BADPAGE is entered to attempt to recover 
an error if a bad track is found in a VAM 1 
read or write. BADPAGE is entered at 
RDBDPG for a read, and BADPAGE for a wri 
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The track address is stored in DTABUFF, 
and device type is determined. A 2314 
error is handled by the BDPG 2314 routine. 
BITMAP is interrogated to see whether. the 
defective page is available. In a write 
error on an available page, the page is 
made unavailable and control is passed to 
TRYAGAIN to determine whether there are 
more pages on the track to be processed. 
No data has been lost. For a read error in 
an available page, DASDI Ca Dump/Restore 
routine within CEBDR, not CERDI) is called 
to supply a dummy track which is written to 
preserve VAM 1 format. Normal instruction 
sequence is followed. 

If the page is unavailable, it is tested. 
to see if it is part of the VTOC. If it 
is, the job is terminated due to loss of 
control data. For a data page, control 
goes to RLOCAT to relocate the page in case 
of write error. On a read, RLOCAT immedi
ately gives control to VTOCOK and subse
quent BADPAGE routines which advise the 
operator that the page will be lost and 
give him an abort-or-continue option. If 
the job continues, data on the page is lost 
and DASDI is given control. 

Routines used by BADPAGE: 

PGAVAIL 

VTOCCK 

determines availability of the 
page 

terminates when VTOC is lost 

TRYAGAIN (and AGAIN14) -- checks whether 
another page is affected by the 
bad track 

VTOCOK 

PRTMSG 

counts lost page and saves its 
number 

writes messages to operator 
about lost page(s) and goes 
into wait state 

COMEBACK -- fields external interrupt when 
operator signals tnat job is to 
continue. 

RLOCAT 

RLOCAT relocates a data page when a bad 
track on the to-device is encountered. 

SRCHMAP searches BITMAP to find an 
available page to receive the relocation, 
and stores the old and nt:w page nurr,bers in 
PGLST. If no page is found, or if no space 
remains on PGLST, VTOCOK is given control. 

RBLDPG determines the position on the 
track of the page and reconstructs the page 
in its entirety in PAGBF. If it overflows 
to the next track, PREPOVF sets OVFLPGSW as 
a signal to WRTDISK that the relocation 
should be completed before the next track 
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is written. RDPTI obtains the first part 
of a record overflowing to the bad track. 

BLDNWPG retrieves the new location of 
the page from PGLST and converts it to 
CCHHR format. If the relocation is to an 
unrestored track, the track and record are 
recorded in RLOCL. If no other relocations 
have yet been made to the track, CALDASDI 
is called to format the track to assure VAM 
forII'6t. After the above, and if the relo
cation is to an already restored track, 
wri te data CCws are constructed a'nd 
executed to put the record on the disk. f 
the relocation is to two tracks (always for 
2311, usually for 2314), a similar proce
dure is executed for the second track. 

ENDREEL Routine 

END REEL is entered upon encount 
unit excc?tion on a mUltiple tape system. 
This routine is entered by a branch 
instruction to the ENDREEL entry point. 

ENDREEL verifies that the tape is 
finished. If finished, the data buffer is 
written; STARTIO is entered with a return 
specified, in register 9, to ENDREEL. 
Otherwise, the routine writes the data 
buffer r0cord, establishes switches to 
determine whether all tapes have been 
restored, and passes control to EOJI. 

EOJ1 is entered at end-of-volume on 
tape. This routine writes trailer labels 
on the current to-volume, and pass e~> con
trol to TOTAPE to insure that the new 
volume is mounted. 

EOJA Routine 

E0JA enters ENDOFJOB to print the end of 
job message. STARTIO is then given control 
to rewind the tape. On return, a branch is 
made, through register 5, to the proper 
wait routine. 

ENDOFJOB Routine 

ENDOFJOB prints end-of-job, or end of 
reel/disk pack. The routine then: stores 
beginning, end, and relative beginning 
addresses; sets the read protect switch, 
and determines the device type. If tape 
used, it is rewound by EOJ~. Otherwi 
exit is made through register ~ to t 
proper routine. 

EOJAA Routine 

EOJAA is given control at the conclusion 
of an entire 2311-2311 or 2314-2314 
If the disk is in SAM format, EOJAA 
field 6 of the VTOC DSCB to reflect 
ternate track assignments necess 



ing the dump. The CPU enters a wait state, 
and the job terminates. If hI." disk is in 
VAM 1 format, control is giv(:~n to DADSM. 

EOJAA is also given control after a 
restore. For a SAM-formatted disk, it 
updates field 6 of the VTOC DSCB to ref lect. 
any alternate track as:-:;iqnment~) neces!:ii
tated during the entire re3tore. For a VAM 
l-formatted ~isk, control is givpn to 
OAOSM. No update feature is provided for 
either format after a partial restore. 

OADSM Routine 

The D1\DSM OSCBs are read into SAVEVTOC 
from the to-device. The extent are over
laid with the proper exb:nts a shown in 
the bit map. 

If more OAOSM DSCBs are needed than were 
on the from-device, an unused DSCR is found 
in the VTOC and this new OSCE overlays the 
dummy DSCB and is chained to tne previous 
DADSM DSCB. 

When all extents are in the DAOSM 
DSCBS, any unused extent field:, are cleared 
and the DSCBs are put back on the to
device. After the DSCBs are written on the 
to-device, control is passed to RBLDDSCB. 

RBLDDSCB Routine 

If pages have been relocated in a full 
VAM 1 dump or restore, the format-A and -B 
DSCBS must be updated to reflect the relo
cations. The extents of each data set are 
searched for relocated pages. The format-A 
OSCB is searched, then chained fOrli!at-B 
DSCBs are searched, to the end of the 
chain. If relocated pages are found, the 
extents are updated , with any new ones 
placed at the end of the chain. If more 
DSCBs are needed, they are obtained and 
chained. 

Changed DSCBs are written out when com
pleted. When the last relocated page is 
found, the end of job message is printed 
and the job is terminated. 

TAPEEOF' Routine 

TAPEEOF routes EOF exits at the end of a 
tape. At end-of-tape, in a dump prog ram, 
control is passed to ENDREEL. In a rest.or.' 
program, the EOJ message is prepared with 
exit to EOJAA. If another ta remains, 
PREWAITl rewinds the tape requests 
another tape.. When the tape is mounted, 
the external interruption passes control to 
FIXEX which branches to the mainline 
program. 

VAM2DUMP is entered from To'rAI't for ,I 

VAM 2 dump to tape; from CKVOLLBL for a VAl"! 
2 dump to disk; and from FI:{MTAPE for a VAM 
2 restore from tape. Upon entry, it is 
determined whether this is the first ta 
in a tape opE!ration. If not, control j;; 

passed to the proper Dump/Restore rout.i 
Control is passed to VAM2REST for 
operation. When a dump to tape 
requested, the control record is WI tt 
t.he from-devicE~ PAT is read, and contra 
passed to CLRERPG to resolve relocation 
entries and remove error pages. For a disk 
to disk dump, CLRERPG reads the to-devi 
PAT to determine those in error. At 
this , in a dump , the PAT 
wri tt en. The IPL, volume labE'l, u~,er 

labels, and IPLTXT records are read in 
written out for a dump to tape or disk. 
Data and DSCB are also read in an 
written out. a page is marked as an 
error page on t:he from-device, and has 
relocation entry, the relocated 
written in the original page 
an error page on the to-devicE (on a di 
to disk dump), or if a track condition 
check is detected on a write to disk, 
trot is passed to RELOCA'l'E to relocat. 
page and to build a relocation entry. n 
all pages are dumped, control is 
the ENDOFPAT routine. 

CNVRELPG is entered by a branch-and- ink 
instruction, with return indicated vi 
REGS. Upon entry, REG2 contain!C) the 
address of the appropriate UCB which 
used to determine the device type. 
contains the relative page number. Thi~ 
routine the cylinder, track, nd 
record , from a relative number, 
for VAM formatted direct access 
The cylinder, track, and record number 
stored at CCHH. 

CLRERPG is entered from VAM2REST. 
dump operation, this routinf~' I' 1 yes r(' 
cation entries and removes error pages, 
the PAT. On a disk to disk dump, or on 
restore, the to-device PAT is read to 
determine those pages in error. Error 
pages not in use on the from-devicE' PAT 
marked as error pages; those in use are 
listed in ERPGLST, which is subsequent1 
u~::;pd by CHKERR. If the i 
t 2314 restore or dump, 
expanded to two pages. On exit, cant 
returned to the appropriate Dump/Restor. 
routine. 
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Vfu~2REST Routine 

VAM2REST is entered, during a restore 
operation, by a branch instruction from 
VAM2DUMP. The routine restores a tape 
which was dumped in v&~ 2 format to a 
direct access device. On entry, the PAT is 
read from tape. Control is then passed to 
CLRERPG, which reads the to-device PAT to 
find error pages. The IPL, label, and 
IPLTXT records are read from the tape, and 
laitten to the disk. Pages ~re then read 
from tape to disk. If there is an error 
page on the to-device, or if a track condi
tion check is detected, control is passed 
to RELOCATE to relocate the page, build a 
relocation entry, and update the relocation 
control entry. When all pages are 
restored, control is passed to PATWRITE to 
write the updated PAT. 

RELOCATE Routine 

This routine, used to relocate pages on 
a VAM 2 formatted direct access device, is 
entered: if a page to be written to a disk 
is marked as an error page in the PAT; if a 
track condition check occurs while attempt
ing to write to a disk; or, if the PAT has 
been expanded by going from a 2311 to a 
2314. If the write operation is for an 
IPL, label, or IPLTXT record, the job is 
terminated, and a message is issued. When 
an error occurs on a page record, RELOCATE 
searches the PAT for an available page, 
writes the original page to that page, 
builds a relocation entry, and updates the 
relocation control entry. If there are 96 
previous relocation entries, or if there 
are no available pages, the operator is 
given the choice of aborting the job, or 
continuing with that page lost. For a PAT 
page, no relocation entry is built, but the 
volume label pointer to the PAT is updated. 
For a 2314 PAT page, both PAr paqe~:> are 
relocated. If there are no ~vailable pages 
for a PAT relocation, d message is issued 
and the job is terminated. 

V2UNEXCP Routine 

This routine is entered upon receiving a 
unit exception from a VN~ 2 tape operation. 
On a dump, it writes a tape mark, a multi
reel control record, and another tape mark. 
It then prints the mount tape message and 
returns to the dump routine after receiving 
an external interruption. On a restore, 
the routine reads the control record to see 
if this is end-of-job. If so, control is 
passed to PATWRITE. otherwise, V2UNEXCP 
prints the mount tape wessage and returns 
to the restore routine after receiving an 
external interruption. 

26 

V2wRTCHK Routine 

V2WRTCHK is entered immediately aft~er 
execution of a VAM 2 write operation to 
driect access device, if write checking i 
requested. rhis routine compares the con
tents of the buffer from which a record was 
written, with the contents of a buffer int 
which the same record was immediately read 
back after the write. If the contenU) do 
not match, the operation is re-execut ed 
the buffers again compared. If the buffer 
contents do not match after ten attempts, 
the program is terminated, and a message 
issued. 

VAM "2 BOF Routines 

ENDOFPAT - This routine is entered on a 
dump to tape, when all used pages have been 
dumped. ENDOFPAT writes a tape mark, an 
end-of-job control record for a subsequent 
restore, and another tape mark. It rewinds 
the tape, prints an end-of-job message, and 
terminates. 

PATWRITE - This routine is ent.ered on a 
disk to disk dump when all used tjdge:.; have 
been dumped, PATWRITE is also entered on 
restore, when a control record i;3 redd 
indicating that all pages have been 
restored. PATWRITE writes Ollt the neW PNr 
rewinds any tapes used in the operation, 
prints the end-of-job message, and 
terminates. 

DASDDR I/O SUPERVISOR ROUTINES 

The DASDDR I/O supervisory routines pro
vide these functions: 

1. Initialization and termination. 
! 

2. I/O processing: control, interruption 
proceSSing, error handl 

3. Message generation. 

SYSIN Routine 

SYSIN prepares a read CCW using the 
buffer passed in REG2, and calls STARTIO. 
Return is through REG15. 

This routine controls all I/O 
performed by the DASDDR progranl. It is 
entered at STARTIO, via REG9. REG2 con
tains the address of the appropriat~ UCB. 
REG3 contains the address of the CCW. Tile 
device address is loaded into REG4 frODI t 
DCB. All pending interruptions are ser
viced at this point. An SIO instruction i 
issued until the command is accepted, at 
which time the TIO instruction is issued 
repeatedly until the unit is not busy. If 
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the unit is unavailable, the wait state is 
entered, and the program is terminated. 
Control is then given to the I/O interrup
tion analysis routine at location CKCSW. 

CKCSW Routine 

All I/O interruptions are serviced by 
this routine. REG2 contains the address of 
the appropriate UCB for the device which 
caused the interruption. This routine 
examines the nature of the I/O interrup
tions and classifies them into anyone of 
six types of interruptions. The type of 
interruption is determined by scanning the 
status portion of the CSW. 

MESSAGE ROUTINES 

Message Output (PRNT) Routine 

PRNT is entered at SYSOUT. This routine 
writes messages using the message output 
device defined by UCBSYO. (The MSG state
ment stored the device in UCBSYO.) Regis
ter GR2 contains the message address. The 
appropriate device CCW containing the 
address of the message is constructed. 
Pointers to the UCBSYO and SYOCCW, respec
tively, are stored in registers REG2 and 
REG3. These parameters are then passed to 
the STARTIO routine where the messages are 
printed. On return, the PRNT returns to 
the calling routine. 

Within the I/O package, ~YSOUT is always 
called by the PRNT routine. This routine, 
called by a BAL REG9,PRNT instruction, 
enters SYSOUT with the address of the mes
sage print buffer in REG2. SYSOUT returns 
control to the PRNT routine via REGiS. 
PRNT, in turn, returns to the calling pro
gram tbrough REG9., 

I/O Error Print (lOPRNT) Routine 

When there is a system error or a situa
tion where intervention is required, infor
mation from the UCB plus the command code 
from the last I/O instruction must be 
printed out "together with an error message. 
In these cases, IOPRNT is called. IOPRNT 
extracts the necessary information, unpacks 
and translates it, and moves it into the 
input buffer, and then goes to PRNT. 

Write-to-Operator (WTQ)'Routine 

This routine writes messages to the 
operator only:if the input device has been 
defined as a typewriter (UCBOPR). REGl 
c6ntains the length of the message: REG2, 
the address of the message. The OPRCCW is 
filled in accordingly. Control passes to 
STARTlO with pointers to UCBOPR and OPRCCW 
where a message will be printed on the 
typewriter. Control returns to the calling 
routine through register 15. 

Error Messages 

Error messages are listed in Systen', 
Messages. 

Diagnostic Messages 

Diagnostic messages appear in the to1 
lowing format: 

number (16-byte text) cuuxxssssyyyy 

where c is the channel of the device in 
error, uu is the unit, xx is the command 
code, ssss are the status bytes from the 
channel status word, and yyyy are the sense 
bytes. 

Message texts are listed in System 
Messages. 
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Chart BB. DUMP-RESTORE Routine (Part 1 of 5) 
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DUMP-RESTORE Routine (Part 4 of 5) 
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SEC'l'ION 3: DIRECT-ACCESS PRINT (DI'.DUMP) PROGRAM - MODULE CEBDP 

The direct-access print (DADUMP) pro
gram, module CEBDP, prints the contents of 
direct-access devices. 

ATTRIBUTES: DADUMP operates outside and in 
support of TSS/360 as 1 I dis-
abled, non-relocatable, seria rt""u;3able 
program. 

RESTRICTIONS: None. 

HARDWARE CONFIGURA'I'ION Rl!:QUIREMENTS: The 
DADUMP program runs on a Systeml360 Model 
67 in standard PSW mode, or on any 
360 wi th sufficient main storaqe 
required device configuration: 

Main Storage: 
bytes (2301) 

34,000 bytes (2314) 47,200 

Program Input Device: 2540, 2400 (9 track) 

Control Statement/Input Device: 2540, 
2400, 1052 

Message Output Device: 1052, 140) 

other: 2301, 2311, 2314 

PROGRAM OPERATION 

The DADUMP program first determines the 
control statement input deVice, and reads 
and analyzes control statements. The job 
analysis routine determines from the BEGIN 
statement the starting track address, con
verts it to BBCCBB and puts it in TRACKNO 
to be used by the direct-access device 
input to seek the proper track. 

The program then reads a track from a 
direct-access dev~ce through its input rou
tine (VRECOVR) and puts it into a buffer. 
It builds an address table (RECTABLE) whose 
entries point to the records of the track. 
The output routine LISTTEST then uses VREC
TAB to print the records of the track. 

Finally, the program prints the contents 
of the track to the output device: The 
number of tracks to be printed out on any 
one extent is put into SAVREC by the job 
analysis routine to be used by the output 
routine. TRACKSAV.must have the beginning 
track in extended binary form as a decimal 
track number. 

The program determi~es the number of 
records in the track by the track 
and setting the file mask to prohibit leav
ing the track. The channel program con-

tinues with a se'arch home address followed 
by a string of read count commands with the 
multiple track bit on. Upon th{' 
count of the last record, the hardware 
attempts to switch tracks, Which causes 
file mask violation. The interr 
enables the program to (1) compute t 
number of records in the track and (2), if 
the last record was an overflow record, to 
set the overflow-incomplete flag in the 
sense data to on. The key length and data 
length for each record are also availabl 
from the read Gount commands. 

The program then seeks the trdck 
reads the home address, record zeru, th( 
count field, key field and data fields 
each record. The information is converted 
to a printable format and printed. The 
program terminates and enters the wait 
state when the upper track limit i!; 
reached. If there are more tracKs, the 
program proceeds similarly for the next. 
track. 

DADUMP ROUTINE§. 

The DADUMP program accomplishes its 
function through' the following routines, 
summarized in 'rable 8 and Chart CC. 

INITIALIZATION ROUTINES 

Start Routine 

Control is given to location :START Wht?Il 

the utility is loaded into core. (. 
registers are set up, registers 
cleared, interrupt PSWs are set 
gram switches are reset. The 
put in a wait state by means 
The operator then defines the 
either through the console or 
The proper input routine is given cant. 
depending on device type. 

CONSOLE assumes control via an 
interruption, generatej by 
interruption key, if the operator 
the input device through the co~sole. 
SOLE then checks the code to verify that 
the input device is 2540, 2400, or 1052 
t_hat the channel number is not greater tnan 
six. If these conditions are met, the 
UCBIN i& filled in with the address of t 
input device, and control is given to th,> 
control card analysis (CLRSCAN) routine. 
If an error detected in the coded infor-
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Table 8. DADUMP Routines 

r--------------T----------------T-------------------------------------------------------, I Type I Name I Function I 
r--------------t----------------+-------------------------------------------------------~ 
I Initialization I START ISets up base registers, clears register, sets up I 
I Routines I I interrupt PSW, and resets switches. I 
I r----------------+-------------------------------------------------------~ 
I I CONSOLE IChecks operator-entered code to verify that the input I 
I I I device is valid. I 
I r----------------t-------------------------------------------------------~ 
I I ATTN IPrints message to operator requesting input device I 
I 'Idefinition. I 
r--------------t----------------t-------------------------------------------------------1 
IJob Statement ITYPINPT ITests input device. Enter STARTIO to read one record. I 
I Analysis r----------------+--------------------------------------------------------~ 
I Routines ICLRSCAN IPerforms control statement analYSiS, and housekeeping I 
I I Ifunctions on program switches and buffer areas. I 
I ~----------------+-------------------------------------------------------1 
I ISCANCARD IScans control cards and identifies the fields. I 
I ~----------------t------------------------------------------------------1 
I IMSGPRINT IPrints a message to the device specified by MSG I 
I I I sta tement. I 
r--------------t----------------t-------------------------------------------------------1 
I Processing IVRECOVR IPseudo-reads a track from a direct-access device; I 
I Routines I I notes overf low and all errors found. I 
I r----------------t--------------------------------------------------------1 
I ILISTTEST IControls the reading and printing of specified tracks I 
I I lof a direct-access device. I 
I r----------------t-------------------------------------------------------1 
I IPRNTDASD IControls the printing of the contents of a track of a I 
I I I direct-access device. I 
I r----------------t-------------------------------------------------------1 
I I FORMAT IFormats a line of output (132 bytes) according to I 
I I I parameters given. I 
I r----------------t-------------------------------------------------------~ 
I I HEADER IFormats the heading at the beginning of each new page. I 
r--------------t----------------t-------------------------------------------------------1 
IJob IPRINT IWrites a line of output to the output device, which cdnl 
I Fulfillment I leither be a printer or typewriter. I 
I Routine I I I 
~--------------t----------------t-------------------------------------------------------1 
II/O II/O IControls all I/O operations performed by the utility I 
I Routines I Control I program. I 
I r----------------t------------------------------------------------ ---,-----
I II/O Interruption I Examines and classifies I/O interrupts. 
I I Analysis I 
~--------------t----------------+-------------------------------~--------------------- -i 
I Message I IOPRNT IPrints error messages, saves channel-and-unit, I 
IRoutine I laddresses, CCW status, and two sense bytes. I l _____________ ..L ________________ l. ______________________________________________________ , __ J 

mation, an error message is displayed in 
the console lights by means of an LPSW. 

ATTN Routine 

ATTN assumes control via an I/O inter
ruption generated if the input device is 
defined through a typewriter. On entry, 
the system mask is set to enable 
interruptions. 

ATTN constructs the UCBMSB and enters 
the write-to-operator (WTO) routine at 
MSGPRINT. MSGPRINT instructs the operator 
to enter the input device type. On return 
from WTO, ATTN reads the input device, con-
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verting lower case characters to upper case 
if necessary. Parameters are then ssed 
to DEVLUP to scan FRMTABLE to test a 
valid device. ATTN routine fills in the 
UCBIN with the valid device address and 
passes control to CLRSCAN. 

When an invalid input device is 
fied, an error message is displayed 
instruction counter portion of the console 
lights. 

TYPEINPT Routine 

On entry, general registers are saved 
and the control statement input device is 



tested. If tape or card reader, the 
mask is set to enable' interruption~j. 
routine passes control to STARTIO to read 
one record. Control is returned to the 
calling routine. 

If the typewriter is defined as the 
input device, the informa tion ininq to 
one extent is read; control is passeJ to 
RECOVER to read the fie~ track. 

JOB STATEMENT ANALYSIS ROUTINES 

CLRSCAN Routine 

CLR3CAN performs control statement anal
ysis, It first does housekeeping functions 
on program switches and buffer areas 
required by the program. The routine then 
links to the control card scan routine at 
SCANCARD. If SCANCARD indicates an error 
when it returns control, an error message 
is printed. 

If the field is flagged as a command by 
SCANCARD, the routine searches CMDTABLE for 
a matching valid command, and goes to the 
specified routine to process it. Keywords 
are processed in the same way using 
KEYTABLE. If the keyword is valid, the 
routine that processes that keyword calls 
SCANCARD to obtain the pRrameter and checks 
for validity. Parameters specifying I/O 
devices are checked for validity by 
FRMTABLE. 

When the control statements are pro
cessed, they are checked for correct 
sequence, printed out, and switches are 
set. When the END statement is encoun
tered, all outstanding requests made by the 
control statements are honored. 

Each PRINT statement is honored as it is 
encountered. After the PRINT statement is 
honored, the CLRSCAN routine is reentered, 
and the next control statement is read. 

Error Conditions: Command or keyword field 
returned by SCANCARD is too long or cannot 
be found in the appropriate table. 

An invalid parameter is given following 
a keyword. 

A required parameter is not present when 
the END card is encouHter~d and 

SCANCARD Routine 

SCANCARD scans a control card (and any 
continuation cards present) and identifies 
the fields. The card is read, by READ
CAROW, from the system input device into 
the routine's word area (SCANSW). 

Any non-blank name field is ignored. If 
an error, command, keyword, parameter, 
right parenthesis is encountered, a switch 
is set in the first byte of the work area. 
If' the remaining portion of a statement is 
to be skipped, the bypass switch is set in 
t.he same byte. When control returns to the 
calling routine, register 1 contains the 
address of the first byte of the field and 
register 2 the length of the field. SCANSW 
is laid out as follows: 

byte 0 Scan switches 

bytes 1-80 Input buffer 

byte 81 Entry control switches 

byte 82 Current delimiter switch 

byte 83 Previous delimited switch 

byte 127 Exit control switches 

bytes 128-12q~ P~renthesis counter 

bytes 136-139~ Save area for painter to 
next column to be scanned 

bytes 144-191: Save area for 
3 through 14 

'The individual bits of the switches rI,' 

described in 'Table 9. 

When control exits from Scr ... NCI\RU, t. 1·' 

partial parameter and command contro 
switches are set to "off". 

Error Conditions: 

• No command before column 71 of a card. 

• First non-blank field after the name 
field not terminated by a blank. 

• Unpaired parentheses. 

• Partial parameter field not termina ed 
by the end of the card it is continued 
on. 

• Keyword with a length of zero 

MSGPRINT is entered at the MSGPRIN'T 
entry point to write a line to the message 
device. On entry, registers are saved. At 
this point the message UCB (UCBMSG) is 
interrogated for a defined write-to
operator (WTO) device. If WTO is not 
defined, an error wait is entered. other
wise, the count and address are stored in 
the CCW and STARTIO is entered to issue 
message to the operator. On exit, 
ters are restored; control is 
the user via register 9. 
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Table 9. SCANSW Bits 
r---T-----------T-----------------T-----------------------------T-----------------------, 
I I Scan I Entry Control I J I 
fBitl Switch I switch I Exit Control Switch I Delimiter Switches I 
t---t-----------+-----------------+-----------------------------+-----------------------~ 
10 Iscan error Inot used Icondition code 0 Idelimiter is an = ! 
r---+-----------+-----------------+-----------------------------+-----------------------~ 
11 I bypass Icontinue Icondition code 1 I delimiter is a , I 
r---+-----------+-----------------t-----------------------------+-----------------------~ 
12 ,not used Iparameter follow Idelimiter in column 71 Idelimiter is d ( I 
r---t-----------+-----------------t-----------------------------+------------------ ~ 
13 Ifirst entrylpartial parameterlnot used Idelimiter is a ) I 
I I if 0 I I I I 
~---+-----------+-----------------+-----------------------------+-----------------------1 
14 I command Inot used (column 72 Jdelimiter is a blank I 
I I f oun d I I I I 
~---+-----------+-----------------t-----------------------------+-----------------------~ 
15 I keyword Icommand control Icolumn 72 non-blank Inot used I 
I I found I I I , 
~---t-----------+-----------------+-----------------------------+-----------------------1 
16 I parameter Inot used I parameter length greater thanlnot used I 
I I found I 10 I I 
r---+-----------+-----------------+-----------------------------+-----------------------1 
17 I right Inot used Iparameter length equal to 0 Inot used I 
I I parenthesis I I I I 
I I found I I , I l: ___ .l __________ .l _________________ .1. _____________________________ .1. _______________________ J 

PROCESSING ROUTINES 

VRECOVR Routine 

VRECOVR is entered at either the VRECOVR 
or RECOVER entry points. On entry the ccw 
list is initialized as are S·,..".itches and 
RECTABLE. VRECOVR then saves the program 
check PSW, and loads it with a return 
address. CLEARCOR is then entered to clear 
core storage, beginning at the location 
specified in register 9. 

The CLEARCOR routine loops .to clear core 
until a program check is generated. At 
this time the psw, loaded earlier, gives 
control to the instruction following the 
branch to CLEARCOR. 

On return, parameters are set and READ
DASD is entered to read the home address, 
record 0, and record 1 count. The track 
preceding the requested extent is tested 
for overflow. If overflow is indicated, 
OVRFLOSW contains X'10', otherwise, X'OO'. 
If, at this pOint, a bad track is discov
ered, the alternate is checked. 

ERROR CHECKS: All check bits in the status 
byte are considered ABEND conditions except 
unit check, unit exception, and incorrect 
length. 

UNIT CHECKS: The following 
are common to all supported 
devices (2311, 2314, 2301). 
error checks are considered 
tions except those listed. 
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form conditions 
direct-access 
All sense byte 

ABEND condi-

1. Intervention Required. A message is 
printed indicating intervention is 
required. The PSW is loaded with the 
wait bits on. 

2. Data Check. If it occurs in the home 
address, in the key or data fields, 
the fact is only noted in RECTABLE. 
If found in the count field as well as 
being noted in RECTABLE, a data field 
the length of the rest of the track is 
read and printed immediately. Control 
is returned to the main part of the 
routine with the bad record skipped. 

3. File Protection. This means that the 
end of the track has been reached. 
The routine in control after thi 
error occurs is a housekeeping routine 
which completes the address table 
before control is passed to the 
format-print routine. 

ERROR CHECKS: Overflow. This error check 
occurs in conjunction with the file protec 
tion error. The only difference in control 
is one instruction, which turns on an over
flow switch. Control goes to the field 
protection error check routine. At the end 
of the file protection-overflow error check 
routine, two switches are set to indicate 
that this track is overflow. 

For 2301 Only: The following two condi
tions are handled uniquely for 2301. All 
sense byte error checks are considered 
ABEND conditions except those listed. 



MISSING ADDRESS MARKER: A mi address 
marker is handled as a data check in the 
count field. 

TRACK CONDITION 0: When this condition is 
found, it is ignored; i.e., control is 
returned without indicating the error. 

UNIT EXCEPTION: Occurs when READDATA finds 
no data. If no data was expected, READDATA 
is modified to read count. Contro~ con
tinues as usual. If data is expected, an 
error message is issued. RECTABLE is com
pleted and LISTTEST is given control. 

If unit exception occurred because of a 
defective track, the head is pOSitioned on 
the alternate track, an te message 
is printed, and control is returned to VRE
COVR to read the new track. 

Incorrect Length: This condition is 
ignored; i.e., control is returned without 
noting any error. 

Extent Printer Routine (L~STTEST) 

LISTTEST is entered after the first 
extent has been processed by VRECOVR. Con
trol is immediately passed to PRNTDASD. 
When control returns from PRNTDASD, it 
passes to either one of the several points, 
as indicated by the decision table: 

II I I I I I I I 
Last track on volume IIN1NINlNIYI~IYI 
Extent finiShed IINIYIYIYI , t I 
JCL from console I' I IYININI~I I 
End card processed I I IY!N\NININ!YI 
----------------------++-+-+-+-+-+-+-~ 
----------------------++-+-+-+-+-+-+-~ 
Branch to VRECOVR I I X I I I I I I I 
WAIT (operator) I I I X I I I I I I 
Branch to ANYMORE I I I I Y I I I X I I 
Branch to TOSCAN It I I IXIXI I I 

On return, LISTTEST tests the track to 
see if it is the last of the volume. If 
not, the track addressed is incremented and 
return is made to VRECOVR. otherwise, the 
message -END OF VOLUME" s printed and exit 
is made to TESTINPT. 

PRNTDASD Routine 

PRNTDASD is entered to print the track 
for visual inspection. On entry, all gen
eral registers are saved. The routine then 
initializes record number an~1 byte count; 
zeros the line count; and prints the head
ing using the PRINT routine. 

VCOUNTY is entered to restore switches 
if any of the following have occurred: 

• Bad record 

• Bad count 

• Missing address marker 

The next record is read and checked for 
an error flag. If one occurs, an error 
message results. Otherwise, the record 
checked for overflow. If overflow exist:;, 

message is printed and FORMAT is enter 
I fno overflow occurs, FORl'1A'r is ent 
but no message is issued. 

On return from'FORMAT, the records are 
processed using FORMAT when necessary. 
Switches and buffers are reset and another 
record is read. 

On exit, registers are restored and con
trol is returned via register 9. 

FORMAT Routine 

FORMAT is entered at the FORMAT entry 
point. This routine converts and prints a 
line of output (132 bytes). 

On entry, FORMAT expects registers 
to contain: 

'3 - number of bytes 
4 - address of output buffer 
5 - address of next record 

Register 1 contains the return addres;3. 

If the record is a home address 
(FORMATSW=X'FF') it is unpacked. FORMAT 
loads the home address location and the 
next available position in the print butfer 
into registers 4 and 5 in the save area. 
Registers are restored and control returns 
through register 1. 

When FORMATSW=X'OF', record zero count 
area is unpacked, but not printed. Regis
ters are restored and control is returned 
via register 1. 

If neither of the above cases 
lines are converted until full. 
line becomes full, a test is made for rec
ord zero (FORMATSW=X'FO'). A data area 
tested for identical lines; record zero i 
not. In any case, control passes to PRINT 
to print the line. 

On return from PRINT, control is passed 
to the proper routine via register 

HEA.DER is entered at the HEADER 
point witn the return address specifi in 
register 9. On entry, all general regis 
ters are saved (restored on exit). 
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HEADER determines device addres~ (CUU) 
and device type. FRMTABLE h~ searched for 
a useable device address. Separate rou
tines are used to place a disk or drum 
device type in the heading. MOVEBUF is 
entered to load the print buffer with the 
header address, track address, and proper 
page. page numbers are updated in decimal 
and converted to EBCDIC, MOVEBUF passes 
control to the PRINT routine to print the 
header. 

On return from PRINT, the overflow con
dition is tested. If overflow occurs, the 
proper message is issued. In any case, 
control returns to the caller through 
register 9. 

The logic of the HEADt:R routine is as 
follows: 

II I I I I 
Beginning of track IINIY!YIYI 
Beginning of extent IINININIYI 
Previous track was over- I I I I I I 
flow II I N I Y I I 
--------------------------+t-t-+-t-~ 
--------------------------++-+-+-t-~ 
Set up header I I I I IXI 
Update header IIXIXI I I 
Eject and print line 1 IIXIXI IXI 
Format, print line 2, I I I I I I 
Skip 1 I I I X I I X I 
Skip 2 II X I I I I 
Start overflow record I f I IXI I 

JOB FULFILLMENT ROUTINES 

Print Routine (PRINT) 

PRINT writes a line of output to the 
output device, which can be either a print
er or typewriter. 

If the output device is undefined, a 
message is issued and the job terminated. 
If the output device is the typewriter, the 
message is printed, and the job is ter
minated. If the output is on tape, the 
tape is positioned, the line written, and 
control returned. 

If the eject switch is on, a page is 
ejected, the line count is set to zero, and 
the eject switch turned off. Registers are 
restored and an unconditional branch taken 
to HEADER. 

If the eject switch is off, the line is 
printed, and the line count is incremented 
and checked. If it indicates a full page, 
PRINT proceeds as if the eject switch were 
on. Otherwise, control is returned. The 
buffer is blanked after each line of 
output. 

38 

DADUMP I/O SUPERVISORY ROUTINES 

The DADUMP I/O supervisory nmti 
form these functions: 

1. Initialization and termination. 

per-

2. I/O processing (control, interruption 
processing, error handling). 

3. Message generation. 

STARTIO Routine 

This routine controls all I/O operations 
performed by the utility program. It is 
entered at STARTIO, always by way of LINK9. 
Register 2 (UCBREG) contains the address of 
the appropriate UCB. Register 3 contains 
the address of the CCW. The device address 
is loaded into register CSR4 from the UCB 
whose address is in register UCBREG. All 
pending interruptions are serviced at this 
point with the use of an SSM instruction 
and the proper interrupt returns. 

When all pending I/O interruptions are 
serviced, an SIO instruction is issued 
until the command is accepted, at which 
time the TIO instruction is issued 
repeatedly until the unit is not busy. If 
the unit is unavailable, the wait state is 
entered, and the program is terminated. 
Control is then given to the I/O Interrup
tion Analysis routine at location CKCSW. 

CKCSW Routine 

All I/O interruptions cause control to 
be given to this routine at location CKCSW. 
Register UCBREG contains the address of the 
appropriate UCB, the device which caused 
the interrupt. This routine examines the 
nature of the I/O interruptions and classi
fies them according to the six types of 
interruptions. The type of interruption is 
determined by scanning the status portion 
of the CSW. 

MESSAGE ROUTINES 

IOPRINT Routine 

IOPRINT is entered when there is a sys
tem error or a situation where intervention 
is required. Information from the UCB, dnd 
the command code from the last I/O instruc
tion, is printed out in addition to an 
error message. IOPRINT saves the channel 
and unit addresses, CCW status, and two of 
the sense bytes. These are printed with 
the error messages by MSGPRINT. 

Error Messages 

Error messages are listed in System 
Messages. 



Diagnostic Messages 

Diagnostic messages appear in the fol
lowing format: 

number (16-byte text) cuuxxssssyyyy 

where c is the channel of the device in 
error, uu is the unit. xx is the conmand 
code, ssss are the status bytes from the 
channel status word, and yyyy are the sense 
bytes. 

Message texts are listed in 
Messages. 
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Chart cc. 
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DADUMP Routine (Part 1 of 6) 
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Chart cc . DADUMP Routine (Part 2 of 6) 
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CHART CC. DADUMP Routine (Part 3 of 6) 
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Chart cc. DADUMP Routine (Part 4 of 6) 
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Chart cc. 
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DADOMP Routine (Part 5 of 6) 
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Chart cc. DAOUMP Routine (Part 6 of 6) 
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SECTION 4: SYSTEM/360 MODEL 67 CORE DUMP PROGRAM - MODULE CEBCP 

The System/360 Model 67 core dump pro
gram, module CEBCP, prints in special for
mat the contents of registers and PSA areas 
for each central processing unit in the 
system, and prints the contents of main 
(core) storage with protection keys. The 
number of CPUs in the system is communi
cated via control cards. Addressable core 
storage is computed dynamically. 

ATTRIBUTES: The core dump program operates 
outside and in support of TSS/360-67 as a 
privileged and nonreusable program. 

ASSUMPTIONS AND RESTRICTIONS: The core 
dump program operates only on System/360 
Model 67. PSA information is given for all 
CPUs in the system; however, if for any 
reason it is not included, processing con
tinues as if there were only one CPU in the 
system. Locations 0-23 are destroyed by 
IPL. No error messages are issued to the 
operator. 

PROGRAM OPERATION 

The core dump program (Chart DD) is 
divided into three sections of code: (1) 
the IPL record, which loads in the first 
card of (2), the bootstrap loader, which 
continues to load itself and (3), the core 
dump program, into contiguous locations. 

The IPL Record, containing a PSW, CCW, 
and eight unused bytes, is punched in 
columns 1-24 of the first card. The 
instruction address of the PSW is the same 
as the data address in the CCW, and both 
point to an available double-word location 
in core storage. This record overlays 
locations 0-23 at IPL time; therefore, the 
contents should be manually recorded by the 
operator before IPL. 

The bootstrap loader consists of one or 
more BO-byte records; the first card is 
loaded by the IPL record, and the others 
are loaded by the first loader record. The 
loader then reads a program card into a 
buffer, analyzes the card image, and, if a 
TXT card, loads the determined number of 
text bytes immediately following the buffer 
in contiguous core locations. A counter is 
maintained to show the next immediate byte. 
If the card is found to be an END card, 
control is given to the dump program at the 
address calculated from this card. All 
general registers of the IPLd CPU are saved 
by this section. 
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CPU information contains the contents of 
control registers, floating-point regis
ters, general registers, CAW, CSW, timer, 
interrupt codes, and the old PSWs. The 
PSWs are printed in hexadecimal format. 

The primary and alternate PSA areas are 
printed for each CPU if they are address
able. For the IPLd CPU, the interrupt 
codes are not available since they reside 
in bytes 0-23 at IPL time. The primary PSA 
is printed first for all CPUs, followed by 
the alternate. 

Each CPU printout begins on a new page 
with appropriate headings. The PSA areas 
are printed with their actual storage 
addresses (not location zero unless prefix
ing is inactive). 

Following the CPU information, the con
tents of addressable core storage are 
printed. On the first line of each 2048 
bytes of core, the storage protection key 
is printed. Thirty-two bytes are printed 
on each line. A line is printed indicating 
PSA areas. Consecutive lines containing 
the same information are printed only once. 

INITIALIZATION 

This group of routines saves all 
ters of the IPLd CPU; reads control cards 
constructs a table of primary and alternate 
PSA addresses for all CPUs in the system; 
and, when the IPLd CPU is identified, 
passes control to the CPU dump section. 

The FIRST routine stores general, 
floating-point, and multiple control regi 
ters of the IPLd CPU; saves old and new 
program PSWs; and constructs the channel 
command word (CCW) and channel address word 
(CAW) for reading control cards. Control 
is then passed to the READ routine. 

The READ routine tests for a PFX card. 
Upon encountering a PFX card, control is 
passed to BUILDRTN to construct the PSl\ 
table. 

BUILDRTN constructs the PSA tabl 
(Figure 5) using the CPU number as a 
index. Primary PSAs are analyzed followE~d 
by the alternates. At this time, an avail
ability status is set wonw under the 
assumption that the PSA exists and is 
available to the system. 



Primary Alternate 

CPU Status PSA S foroge 1 (on tent Statu, I I B,'< Byte Keys Byte 0 Byte Key, 

---------

i 
I 

I I 

Figure 5. PSA Table Format 

Since the card format makes provisions 
for the inclusion of information for two 
CPUs, the card image is scanned and t.he 
same procedure is followed as mentioned 
above, in building the PSA table. There 
can be a maximum of four prefix recordings 
if one card is used for each CPU: or a 
maximum of two prefix records if informa
tion for two CPUs is included on a record. 

When an output control record (OPT card) 
is encountered, the PFXSW routine is given 
control. A test is made to see if a prefix 
record was read. If there was no prefix 
record, ONLYONE routine assumes that there 
is only one CPU in the system with a pri
mary PSA starting at location 0 and no 
alternate PSA. If there was a prefix rec
ord, the PSA table is scanned and a last 
entry bit is marked for the last CPU prefix 
in the table. 

After the OPT is analyzed, CONTINUE 
saves both storage keys for each PSA page 
in the PSA table, as well as the contents 
of byte 0 for all PSAs. If a program 
interruption is caused by an addressing 
exception, the PSA is considered not avail
able and the availability bit is turned off 
in the status byte. If the PSA is avail
able, zeros are stored in location zero. 
This procedure is continued until each PSA 
has been tested for availability. NOW, 
non-zeros are stored in the IPLd CPUs loca
tion O. The program next determines its 
own CPU identity by finding the address in 
the table which points to the non-zero 
byte. 

Once the IPLd CPU is determined, its ID 
and prefixes are stored in the CPU dump 
area. 

CPU Dump Routine 

The CPU dump routine dumps all register 
contents and the contents of both PSAs per
taining to each cpu. Since the registers 
of the IPLd CPU are already saved, this CPU 
is dumped first. 

The primary PSA of the CPU to be dumped 
is tested for availability. If it is 
available, locations 0-127 are formatted 
and printed, after all register contents 
have been formatted and printed. The 
entire PSA page is then dumped. The same 
procedure is followed for the alternate PSA 
of the CPU. 

When the alternate PSA is printed, the 
CPU number is incremented by one and the 
CPU count is compared with the IPLd CPU 
number. If equal, the count is incremented 
by one. The new CPU number is stored in 
the GPU dump area. 

The availability of the xes for the 
other CPUs is tested using CPU number 
as qn index. If the primary is not ava 1-
able, the alternate is tested for availa
bility. If the alternate is not available, 
a message is printed to the effect that the 
CPU is not available. In either case, if 
available, locations 0-7 of the PSA are 
sav~d, a PSW is inserted in these loca
tions, and the externally started CPU is 
directed to a routine that will save its 
registers. The CPU done bit is turned off 
before the other CPU is externally started. 

While the externally started CPU saves 
its register contents, restores its loca
tion 0-7, and sets the CPU done bit on the 
IPLd CPU loops and tests the CPU done 
for the "on" condition. When the on condi
tion is recognized, the procedure is 
repeated for the next CPU in the system. 
If the on condition is not met within the 
required time, it is assumed to be non
responsive and a message is printed out. 

This procedure is repeated for up to 
four CPUs or until the last entry bit 
encountered. A test is made for "last 
entry" after each PSA has been handled. 

COREDUMP Routine 

The COREDUMP routine starts dumping from 
location hexadecimal 1000. If the location 
addressed results in an addressing excep
tion, NOTAVAIL increments the dump pointer 
to the next 256K boundary_ Dumping is con
tinued until a test shows that all possible 
core has been handled. The COREDUMP rou-
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tine formats and prints one page (storage) 
at a time using the PAGEPRNT routine. 

The PAGEPRNT routine prints 40Q6 bytes 
of main (core) storage beginning at the 
address passed as a parameter in general 
register 4. The storage key is printed for 
each 2048 bytes. This routine prints 32 
bytes of core storage per line. 

The TESTDUP routine compares adjacent 
32-byte areas of core storage. Duplicate 
lines are flagged and maintained until a 
non duplicate line is encountered. At this 
time, a summary of duplicate lines is 
printed. 
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Chart DD. CORE DUMP Routine (Part 1 of 3) 
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Chart DD. CORE DUMP Routine (Part 2 of 3) 
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Chart DD. CORE DUMP Routine (Part 3 of 3) 
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SECTION 5: VAM 2 UTILITY PROGRAM (VAM2UT)--MODULE CEBVP 

The VAM 2 Utility Program is a stand
alone program that allows the user to dump, 
display, and patch disk volumes in VAM 2 
format. The program uses corr~ands in stan
dard Time Sharing Support System (TSSS) 
syntax. 

ATTRIBUTES: VAM2UT operates outside and in 
support of TSS/360 as a privileged, non
relocatable, serially - reus~ble program. 

RESTRICTIONS: as follows: 

1. A maximum of 25 volumes are considered 
for a multi-volume data set. 

2. A maximum of 2000 pages are allowed 
for a data set. 

3. Nine pages C36K) of main storage are 
required to patch a 2314, using the 
$VAM command. 

4. A member may have a maximum of 40 
pages. 

HARDWARE REQUIREMENTS: VAM2UT is a tape
resident module that can operate on any IBM 
System/360 with the required device config
uration, as listed below. 

fJL3.in Storage 
Program Input Device 
Command Input Device 
Program Output Device 
Message Output Device 
Other 

32,000 bytes 
2400,2540 
2540,1052 
1403,1052 
1052 
2311,2314 

PROGRAM INITIATION AND OPERATION: The 
absolute loader, which precedes the pro
gram, loads the program at location zero. 
The first eight bytes become a psw that 
passes control to location START. 

START initializes the general registers, 
establishes the base registers, sets up the 
PSWs, determines the available buffer 
storage, and puts the program into the wait 
state with I/O interruptions enabled. The 
initial attention interruption, from the 
console, defines the operator console as 
SYSIN. The program leaves the wait state; 
it branches to the I/O status check rou
tine, (CKCSW in STARTIO), to the I/O atten
tion interruption handler, and to FOUNDSCB, 
which is the main communications routine. 
At this point the operator receives an 
initialization message from ATTN, and a 
dollar sign ($) from FOUNDSC8, as a prompt
ing message. He may now either transfer 
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control to the card reader via the CALL 
command, or continue to enter commands from 
the console. VAM2UT has no normal
completion exit: rather, it will enter a 
wait state. If an error occurs, a message 
will precede the wait state. 

OPERATION 

The absolute loader gives control to 
VAM2UT at the START entry point. PSWs and 
base registers are established; the avail
able core pages are recorded. START sets 
up a dummy UCB area, and enters the wait 
state with I/O interruptions enabled. An 
attention interruption from the operator' 
console causes a UCB to be built for the 
console, which defines that device as 
SYSIN, and causes control to pass to the 
ATTN routine which prints the identifying 
message at the console. FOUNDSCB next 
prints the $ on the console; it enters the 
wait state for further input. 

Commands are now analyzed, and control 
is passed to validate the parameters. 

• CALL -- SYSIN is set to receive the 
next command from the card reader. 

• RUN -- SYSIN is set to receive the next 
command from the operator's console. 

• SET -- The second-level keyword is 
found and handled as follows: 

$DS 
At NEXTDSCB the PAT is searched to 
find DSCB pages; the E DSCB lot 
are searched for data set name. 
BUILDSCB constructs a table of 
pOinters to the DSCBs for the data 
set. Control then returns to 
FOUNDSCB to accept the next 
command. 

$DISK 
SETDISK builds a UCB, reads in th,,: 
PAT, indicates that the disk is 
defined, and returns control to 
FOUNDSCB to accept the next 
command. 

$DOUT 
SETOOUT sets the UCB to define thE~ 
printer, and returns control to 
FOUNDSCB. 



• DUMP -- The second-level keyword is 
found and handled as follows: 

$PAT 
at READPAT, processing is initiated 
to read the PAT at T311. The PAT 
is then printed, using the DUMP 
routine, and. control is returned to 
FOUNDSCB to accept the next 
c OIllm3. nd . 

$DSCB 
DSCBDUMP reads the P~T for the 
specified DSCBs, and gives control 
to DUMP to print them. Control is 
returned to FOUNDSCB to get the 
n ext command. 

$VAM 

$DS 

VAMCK finds the specified page 
number and passes it to READPAGE to 
read the page. VDUMP prints the 
page, using DUMP, and returns con
trol to FOUNDSCB to accept the next 
command. 

PODSDMP ensures that the disk has 
been defined (via SEr $DISK), and 
that a data set name exists. The 
pages are read by the READ routine, 
and printed by DUMP. Control is 
returned to FOUNDSCB to accept the 
next command. 

$POD 

$PMD 

processing is the same as for $DS, 
but only the"POD pages are read and 
printed. 

RDPOD reads in the POD; SRCHPOD 
gets the PMD address from the POM. 
MODUMP passes the PMD length to 
DUMP, which prints the PMD. Con
trol is returned to FOUNDSCB to 
accept the next con~and. If $VM or 
$RM is entered as a second-level 
keyword to the DUMP routine, the 
PMD is printed with its member 
pages. 

• DISPLAY -- The second-level keyword is 
found and handled as follows: 

$VL 
DSAVE initiates processing of the 
offset, length and type attributes. 
OOVL then reads the volume label 
using the READ routine, and dis
plays it using OPPRNT. Control is 
returned to FOUNDSCB to accept the 
next command. 

$VAM 
VAMCK passes the page number to 
DSAVE which processes the offset, 

$PMD 

length and type attributes. READ
PAGE reads the requested page, via 
OPPRNT and returns control to 
FOUNDSCB to accept the next 
command. 

RDPOD reads the POD, using the READ 
routine. SRCHPOD finds the CSEC'l' 
name, and SRCHPMD locates the con
trol section dictionary. PA~CHER 
then displays the PMD using the 
OPPRNT routine, and returns control 
to FOUNDSCB to accept the next com
mand. If $VM or $RM is specified, 
the PMD and its member pages are 
displayed. 

CEIAP 
READPREL reads the prelude, using 
the READ routine, and passes con
trol to PATCHER to verify the CSECT 
length. READIN sets up the prelude 
for BCTRl to display it via OPPru~T. 
Control is returned to FOUNDSCB to 
accept the next command. 

• PATCH -- proceSSing is the same as for 
the DISPLAY command. The user is then 
prompted to see if a patch is to be 
made. The patch is made according to 
ke}Tword type: 

$VAM 

$VL 

The CHECKSUM is recalculated for a 
DSCB page. GOWRITE writes the 
page, and control is returned to 
FOUNDSCB to accept the next 
command. 

DOVLP sets up the label and passes 
control to WRITE, Which writes the 
label and returns control to 
FOUNDSCB to accept the next 
command. 

CEIAP 
The prelude length is calculated 
and passed to WRITE. WRITE patches 
the prelude on the disk, and 
returns control to FOUNDSCB to 
accept the next command. 

$PMD 
GOWRITE sets up the page; WRITE 
patches the PMD and returns control 
to FOUNDSCB. 

The VAM2UT routines are summarized in Chart 
BE. 
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INITIALIZATION ROUTINES 

START Routine 

START receives control from the absolute 
loader, and performs the fOllowing: 

• sets up base registers. 

• sets up PSWs. 

• records buffer space available. 

• enters the WAIT state pending an 
interrupt ion. 

ATTN Routine 

ATTN recei ves control follo·...,ring an 
attention interruption from the operator 
console; it prints an identifying message 
on the console, and it passes control to 
FOUNDSCB. 

COMMAND PROCESSING ROUTINES 

FOUNDSCB Routine 

FOUNDSCB prints a $ on the console, ask
ing for input, and if the input comes from 
the card reader, it prints the card image 
on the operator console. Control now 
passes to CKBUF2 for command and parameter 
analysis. 

CKBUF2 Routine 

CKBUF2 scans the input for an acceptable 
command and, having found one, sets an 
identifying flag for COMRTN. 

COMRTN Routine 

COMRTN, entered at COMRTN1, analyzes all 
second level comrrands keywords. Here, syn
tax is checked and the decision is made as 
to which processing path to follow (see 
-OPERATION-). 

54 

PROCESSING ROUTINES 

The VAM2UT processing routines are loq
ically organized by command/keyboard combi
nations, and by the program flow that fol
lows from each combination. The RUN com
mand re-enters the ATTN routine to set 
SYSIN= the card reader. All other conunands 
are shown in tables 10 through 14, 
referenced to the possible parameters, and 
showing the logical order of processing 
routines for each command/keyword combina
tion. Following the tables, the processing 
routines are summarized in alphabetical 
order. 

Table 10 shows the CALL command. 
Table 11 shows the SET command. 
Table 12 shows the DUMP command. 
Table 13 shows the DISPLAY command. 
Table 14 shows the PATCH command. 

Table 10. The CALL Command 
r-----------T-----------------------------, 
I CALL I I 
1------------+------------------------------1 
I Routines I GETDEV I 
I Called I UCBBUILD I 
I I SCAN I 
I I FOUNDSCB ! l ___________ ~ _____________________________ j 

Table 11. The SET Command 
r ----------T------------------------------'-, 
I SET I $DS $DISK $DOUT I 
1-----------+------------------------------1 
I Routines I GETDSNAM SETDISK SETDOUT I 
I Called I GETDEVl GETDEV GETDEV I 
I I MOVEREL UCBBUILD UCBBUILD I 
I I NEXTDSCB SCAN SCAN I 
I I BUILDSCB GET DEVl FOUNDSCB I 
I I FOUNDSCB READ I 
I I CKAGAIN I 
I I MOVEREL I 
I I READ I 
I I DISKONN I 
I I FOUNDSCB I t __________ ~ ______________________________ J 



Table 12. The DUMP Command 
r-----------T-----.. --·-.. ,.------------.. ·-:----------------'-.----------.--------------.~---.-----------------, 
I DUMP I $PAT $DSCB $VAM $DS $POD $PMD I 
t-----------t-----------------------~---------------------------------------------------1 
I Routines I PATCHER DSCBDUMP VAMCK DSSET PODSET SETPMDSW I 
I Called I GETDSO FOUNDSCB UCBBUILD VAMCK VAMCK MOOCHK I 
I I GETDEVl ~>CAN MAKETAB MAKETAB MODS AVE I 
I I MOVEREL RDPOD READ READ RDPOD I 
I I READ DSCBDUMP DUHP DUr-lP DUr-iF READ I 
I I PATCHER PA'TCHER READ FOUNDSCB FOUNDSCB SRCHPOD I 
I I DUMP GETDSO DUMP llAKETAB I 
I I SCAN GETDEV1 SCAN SRCHPMD I 
I I PRINT MOVEREL PRINT SCANCSD I 
I I FOUNDSCB READ FOUh1USCB READ I 
I I CNVRELPG FINDCSD I 
I I DSCBDUMP PMDPATCH I 
I I R~D WA~PM I 
I I CNVRELPG PATCHER I 
I I READ MODUMP I 
I 1 DSCBDUMP READ I 
I 'PRINT DUMP I 
I I DSCBDUMP FOUNDSCB I 
I I DUMP I 
I I PRINT I 
I I FOUNDSCB I l ___________ ~ ___________________________________________________________________________ J 

Table 13. The DISPLAY Command 

r-----------,----------------------------------------------------------------------------, 
I DISPLAY I $VL $VAM $PMD CEIAP I 
t-----------+---------------------------------------------------------------------------1 
I Routines I MODSAVEl VAIvlCK MODSJlVEl MODSAVEl I 
I Called I CKDIS t<10DSAVEl CKDIS CKDIS I 
I I SCAN CKDIS SCAN SCAN I 
I I RDPOD SCAN RDPOD READPREL I 
I I DOVL READPAGE SRCHPMD PATCHER I 
I I FOUNDSCB PATCHER READPMD FOUNDSCB I 
I I PAGEOFF1 PMDPATCH I 
I I FOUNDSCB PATCHER I 
I I FOUNDSCB I L ___________ ~ __________________ ~ ________________________________________________________ J 

Table 14. The PATCH Command 

r-----------T---------------------------------------------------------------------------, 
I PATCH I $VAM $VL CEIAP $PMD I 
r-----------+---------------------------------------------------------------------------~ I Routines I V AMCK NODSAVEl MODSAVE1 MODS AVEl I 
I Called I MODSAVEl PATCH PATCH PATCH I 
I I PATCH SCt.N SCAN SCAN I 
I I SCAN OOVL READPREL RDPOD I 
I I READPAGE ASKAGAIN PATCHER SRCHPOD I 
I I PATCHER DOVLP ASKAGAIN SRCHPMD I 
I I ASKAGAIN FOUNDSCB WRITPREL READPMD I 
I I PATDUMP FOUNDSCB FINDCSD I 
I I CKAGAIN PMDPATCH I 
I I FIXCHK ASKAGAIN I 
I I GOWRITE1 GOWRITE1 I 
I I FOUNDSCB FOUNDSCB I l ___________ ~ ___________________________________________________________________________ J 
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ASKAGAIN Routine 

ASKAGAIN uses OPPRNT to prorr.pt thE-: 
operator either to continue ~ith tne PATCH 
operation, or to cancel it following the 
display. A "continue" reply causes control 
to pass to the patching routine for the 
particular keyword. A "stop" 
control to FOUNDSCB to prompt. for 
command. 

BUILDSCB Routine 

BUILDSCB builds the DSCBREL table (see 
Figure 6), which consists of a series of 
fullword DSCB pointer entries: the first 
byte contains the DSCB slot number; t.he 
second byte contains the .rela ti ve vol ume 
number; the second half-v/ord contains the 
relative page number. After one entry is 
completed for each DSCB in the data set, 
exit is made to FOUNDSCB. 

1 byte 1 byte 2 bytes 
r----------T----------T-------------------, 
I Slot I RVN I RPN I 
I No. I I 1 
t----------~----------~-------------------~ 
t I 
I I 
I I 
I I 
I I 
t----------T----------T-------------------1 
I Slot I I I 
I No. I RVN I RPN I l __________ ~ __________ ~ ___________________ j 

Figure 6. DSCBREL 

CKAGAIN Routine 

CKAGAIN is entered t.o rf:a:l in the PAT 
(for a 2314, the second PAT i~; read 
first) via READ. If RELTAB tr.e Relocat.ion 
Entry Table) has not yet been built, 
MOVEREL is called to build it. In any 
case, control is then passed to t.he next 
processing routine, as shown in the follow
ing table. 

$VAM I I X I I I 
--------------------+---+---+---+---1 

$PAT I X I I I I 
--------------------+---+---+---+---~ 

$DSCB I I I X I I 
--------------------+---+---+---+---~ 

$DISK I I I I X I 
--------------------+---+---+---+---~ 
--------------------+---+---+---+---~ 

PATDUMP 1 I X I I I I 
--------------------+---+---+---+---1 

FI XCHK I I X I I I 
--------------------+---+---+---+---~ 

DSCBDUMl I I I X I I 
--------------------+---+---+---+---1 

DI SKONN I I I I X I ____________________ ~ ___ ~ ___ ~ ___ ~ ___ J 
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CHKDIS validates the syntax for a DIS
PLAY command, sets the display length in 
DOSAREA, and branches to SCAN for EBCDIC to 
binary conversion. On return from SCAN, 
CRRDIS passes control to RDPOD. 

DISKONN Routine 

DISKONN flags the disk as "defined" fol
lowing a SET $DISK operation. Control is 
then passed to FOUNDSCB. 

DOVL Routine 

DOVL is entered when a volume label i 
being patched. First, GETDEV2 read~j t.hf
volume label into core. Then, the tch is 
moved from its buffer to REVPAT. 
the volume label is displayed, via 
at the console. If a PATCH was s 
control is passed to ASKAGAIN. 
exit is rr~de to FOUNDSCB. 

DOVLP Routine 

DOVLP writes the patch to a volume label 
area on disk. First, SCAN is called for 
any EBCDIC to binary conversion; then, 
WRTVLBL calls WRITE to write the patch. 
Exit is made to FOUNDSCB. 

DSCBDUMP Routine 

DSCBDUMP is entered to dump the oseBs t 
the 1403 printer. If all DSCBs are to be 
dumped, or if no data set was specified, 
control is passed to READPATi control gOf~S 
through R EADP AT , and CKAGAIN, to DSCBDUL'.-:1 
where all DSCBs on the volume are dumped. 
When a dump is requested for all format E 
DSCBs, or for the DSCBs for a given data 
set, DSCBDUMP ejects a page on the printr~r I 
reads a DSCB page into core, and dumps 
either all format E DSCds, or all DSCBs for 
one data set. Exit is made to FIXCCW. 

DSCBDO~l Routine 

DSCBDUMl is entered from CKAGAIN 
all DSCBs on a volume. Each DSCE 
the PAT is examined, and DSCB pages 
read into core. Then, either the 
slots, or the whole pages, are dumped to 
the printer. Exit is made to FIXCCW. 

FINDCSD Routine 

FINDCSD searches the PMD for a control 
section dictionary (CSD), and records thf::' 
number of definitions within that CSD. 
Exit is made to SCANCSD. 

FIXCHK Routine 

FIXCHK calls CHKSUM to perform checksum 
operations on DSCB slots for patch process-
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ing. Exit is made t? GOWRITE1 to write the 
patch. 

GETDEV Routine 

GETDEV 1s entered, for a SET $DISK 
operation, to build the unit control block 
(UCB) for disk. Public packs, where 
required are mounted, as are packs for data 
sets that span more than one volume. The 
routine is initiated by a VAMlUT message to 
the operator. GEI'DEV2 reads the vol urne 
label, GETDEV3 puts the PAT page number and 
VOLID in the UCB and marks that phase of 
the operation as -complete-. Exit is made 
to CJ(AGAJ:N. 

GETDSNAM Routine 

GETDSNAM retrieves the dsname, sets up 
to read the PAT, and passes control to 
CKAGAIN. 

GOWlUTEl Routine 

GOWRXTEl calls WRITE to write the PAT 
page(s). Control is then passed to FIXCCW. 

MODSAVEl Routine 

MODSAVE1 reads the offset, length, and 
type attributes from a comma.nd parameter, 
it saves the EBCDIC displacement of the 
area to be displayed or patched, and passes 
control to CKDIS for a display operation, 
or PATCH for a patch. 

MODUMP Routine 

MODUMP calculates the number of PMD 
pages to dump; it calls READ to read in the 
pages, it calls DUMP to dump them to the 
printer. Control is then passed to FIXCCW. 

MOVEREL Routine 

MOVEREL is entered to build a relocation 
table of full-word entries for relocated 
pages. Control is then passed to CKAGAIN2, 
within CKAGAIN. 

PAGEOFFl Routine 

PAGEOFFl calculates the number of pages 
involved in the patch, or display. The 
number of bytes involved is calculated (and 
is doubled for a hex operation); OPPRNT 
displays the patch at the console. If a 
display was requested, control is passed to 
FIXCCW; for a patch, ASKAGAIN receives 
control. 

PATCH Routine 

PATCH validates tbe patch and its 
length, it moves tbe patch to a patch area; 
and it passes c~ntrol to SCAN. 

FATCHER Routine 

PATCHER reads in the pagels) to patch, 
and sets up a message which displays tbe 
area to be patched at the console. Exit is 
made to PAGEOFFl to display the patch and 
write it to disk. 

PATDUMP Routine 

PATDOHP sets tbe $PAT flag, and enters 
~ETDSO in the GETDSNAM routine. 

PATDUMPl Routine 

PATDUMP1, entered from CKAGAIN, dumps 
the PAT to the printer, and exits to 
FOONDSCB. 

PODSDUMP Routine 

PODSDUMP calculates the number of pages 
to dump; it builds an external page table 
(via MAKETAB) for the data set. At PDMP3, 
the pages are read and dumped using the 
extents table as an index. Exit is made to 
FIXCCW. 

RDPOD Routine 

RDPOD initially calls MAKETAB to build a 
table of POD pages: it then reads the first 
page of the POD. Exit is made to SRCHPOD. 

READ PAGE Routine 

READPAGE reads a specified page and, if 
required, dumps it to the printer. Exit is 
made to FIXCCW. 

PMDPATCH Routine 

PMDPATCB is entered from FINDCSD for a 
$PMD operation; it restores the page table 
(via REFIX), and, if a DUMP or DISPLAY is 
requested, exits immediately to PATCHER. 
For a PATCH operation, PMDPATCH asks the 
operator for the type of patch (length or 
attributes), and uses SYSIN to read the 
replyo WANrATRB calculates the address of 
the CSECT and CSD. For an attribute 
change, OPPRNT displays the attributes and 
requests the changes; SYSIN reads the 
change. PMDPATCH then makes the attribute 
change and, at DONELOOP, allows the opera
tor'to re-enter the program for further 
changes, or to terminate the program (which 
causes control to pass to ASKAGAIN). For a 
length change, CHGLEN calls SCAN to convert 
the CSECT length to binary; it calls OPPRNT 
to display the old length and to request 
the change. SYSIN reads the reply; SCAN 
converts it. CHGLEN makes the change and 
exits to ASKAGAIN. 
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READPMD Routine 

READPMD reads the program module dic
tionary (PHD) into core, and then exits to 
FINDCSD. 

READPREL Routine 

READPREL reads the prelude from disk 
into core. If a dump is requested, the 
prelude is dumped to the printer via DUMP, 
and control passes to FIXCCW, for a patch 
or display, the routine exits to PATCHER. 

SCAN Roatine 

SCAN converts any valid EBCDIC character 
to binary notation, and returns control to 
the caller. The BITOHEX subroutine con
verts binary notation to EBCDIC characters. 

SETDIN Routine 

SETDIN positions the SYSIN UCB buffer, 
and calls UCBBUILD to complete the UCB. 
SETDIN defines SYSIN, in the UCB, as the 
card reader and it passes control to 
FOUNDSCB. 

SETDISK Routine 

SETDISK sets up a buffer for initializ
ing the disk; it flags the operation as 
$DISK; and it exits to GETDEV. 

SE'TDOUT Routine 

SETDOUT defines the printer as SYSOUT, 
in the SYSOUT UCB, and exits to FOUNDSCB. 
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SRCHPMD'Routlne 

SRCHPMD reads the module's PHD into 
core, it determines the displacement of 
each CSO. SCANCSD, entered from SRCHPMD, 
finds the required CSECT or entry point 
definition in the CSD. Any Q-cons found 
during this PHD search are ignored. The 
routine exits to READPMD. 

SRCHPOD Roatine 

SRCHPOD searches the POD for the member 
or alias specified in the current command. 
The member name or alias is hashed; pages 
are read in as needed. When the member is 
found, MAKETAB is called to make an exter
nal page table for the data set. Exit is 
made to SRCHPMD for PHD operations, and to, 
HOOUNP for other dump requests. 

VAMCK Routine 

VANeK validates the syntax for a $VAM 
operation; it calls UCBBUILD to build and 
scan a UCB, it calls GETDEV to validate the 
device.. SCAN converts the page number to 
binary. The routine exits to ROPOD for a 
dump: otherwise, control passes to 
HODSAVE1. 

WlUTPREL Routine 

WRITPREL is entered to write the pre
lude; it calls WRITE to perform the actual 
write operation; and it exits to FIXCCW. 
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"'"" 1 :**. *G 1 ....... ** *: 
• -REAI)- .. 
'SECOND FAGE OF • 
: PAT : 

•• * •••••••• ** •• ** 

->\ 
l' 311 ~ i t 

:" ••• Hl**** ••• **; 
.. -READ- .. 
*FIBS! fAT PAGE' .. . 
.. * ••••••••••••••• *. 

I 
. *. 

Jl " • . . 
• ' ,,£L1 AE 

• au ILT * • . . 
* .. 10 * 

• NO 

i .... 
Kl *. .. '- * .. 

NO ... * .. 

r". .1311 .' ~ ... .." 
... '"' * 

* ... * .. *... * YES 

: AU : J .. 
.. . 
: AS : 

Section 5: 

. . 
() • > 

'. .' . 
* .... * 

., NO 

. . 
• ""."' •• * •••••• "' ... 

PAGE 024 

~ " .. '" . .. 
: A4 : 

.. ** .. 

T311P1 

.... .t. . 
: AS : 

**** 
! 

. *. 
• .. A'i *' .. 

.LOOK IN SECOND" ." RELOC •• 

.. PAT PAGE POll .---->*. P~GES 

.. RHOC ENTRIES" *. .• ., .. *.... * 
****** ••• ******"* *~ .. * 

• NO 

.. • 1 
= .... :->! 

PlOUliTWTN :*· •• B5 .... ***.* .. : 
• mJILD HELOC • 
: 'fABLE : .. .. 
.. *' ***** *****-***** 

::::>1 
OKAGUN2 • 

05 •• 
." * • 

.""* VAM * ... YES 

.' *' ~~l. 

I 

.. L. 
*OlS> 
.. ~3' ... .. 

YES 
*, -. !'lOBE t. 

F.NTRIES' .----.--) •• 

*. -.' 

*. 
'. 

PAT .' 
, .. 

*. .. '* " .... 
• NO 

1 
t. 

*027* 
.... A ~., . 
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._*** 
*025· 
.. A l' .... 

MODUMF ! :**".A 1 ••••••••• : 
.. GET CSECT • 
: LfNGTH : 

.. .. 
*.* •••• - ****** *** 

I . " . 
• 81 '. ". 

NO ." PAGES •• 

r .. TO DUMP .* 
*.,. .. " 

*. .. '* * ... "" 

(~~:~:~~: :_>1* YES 

!lODU:'Ifl 
:****Cl**** •••• *: 
.. -READ- .. 
: RUt THE PAGE: 
.. . 
.......... " ••• **-** 

I 
.. **Gl******* .. 

" .. 
.. .. 
.*.******.* 

*. 
*.. .*** .-. * LAST ... NO .. 

* .. PAGE ~UMPI:,D ... *-->* 
*.. .." .. .. . * 

* .... " 

(::*:_>*[ ¥ES 

•• *. 
LSTPG 

••• Jl***** ••• 

.. SET LAST .. 
'. PAGE sorrell .. ' 

* *** ••• .,,. ..... 

I 
. *. 

K1 *. "," * .. 
YES.* 1 PAGE *. 

r.. TO DUMP .* 
*.. .." 

*. '" *' * .... " * * .. ** .. .. NO 
.. C 1 .. I 
'*.. t •••• ***.* 

*021' 
... c~ • 

.. 

,., ."Di**** •••• 
.. ... 

. , 
~ 

.*. A q .. 

.," * .. 
NO • .. D1 S K '. NO 
*-----) •. *. EXIST .* .• ---·~v 

1 

P:,M PO ! 
; •• **n ! •••• *****: 
* -READ- • 

: 1 PAGE rl ·· .... ·T .... · .. 
: • '" It ~ ~: j *" .. ., * *. '* .... : . . 

.. 
. ' . 

' . . . . ' . 

.... ..'" *** ... * .. ' *021· 
.. YES ... A~. 

[ . 
: **.* '84*" .*. *** *': .. .. 
:SET /ISG CEB363L: 

.. .. 
****. ***** ******* 

! 
*.*.* 
*OlB" 
*' .K:* . 
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*.*** 
*026" 
* A'* .. .. .. 

SET DISK 1 :*" •• A 1***** •••• : 
• sn BUFFER '" 
:INlTIALIZE DISK: 
.. .. 
....... ** •••• * •• ** 

I 
**B1******· .. .. .. .. · .. .. SET "DISK .* .. 
••• **.'-.*.:f 

""" I : ••• *C1** •• *****: · .. ... .. .. 
•••••• ** •••• *** •• 

I 
~ 

GETDEV' *. 

1 .... 
E1 *. 

.. " *. • * $VAK 0& •• YES 
*. $DISK .*--

.... COIIKlND ." 
*. ..." * ..• 

.. NO 

1 
. *. 

Y1 " • 
.. " *. .'" PRIVATE fe. YES 

•• PACK TO BE • "--
*. IICU tlTED ." *. .• 

*. - * 

i" 
: •••• G1 ••••••• **: 
*sn RVl! PTIi III .. 
: IISG : .. 
* •••• .-*.** ••••••• 

j 
*····H1.*" •••• *·. .. .. 
.. -SCAN-
: SHQH EX 

.. .. 
** •• *** ••••• ** ••• 

.... .. . 
: A2 : 

*.* • 

l 
:****A2**" ••• *.*: · . 

I 
: ••• *B2** ....... *: 
.. -UC38U1LD-
.. SCAN :lCli . 
• **+ •••• ** ••••• ** 

I 
I 

I 
I'lOU~'1' PKl ~ 

*' ....... *C 2""" * ..... '*. '" .. " .. .. 
:SET nn: · .. •••• ** ••••••• **** 

I 
I 

GE'1'DEV 2 t 
:*.·.D.2*** ........ :t-: · . 

.. 
& : .. • •••••• ** •••••• ** 

I 
~ .... 

1 : .•.• Jl .....•.•. : !ONII: .... ,J2 .......... : 

:S~l ~~8~A5Nf~5f\: L __ >: : 
.. '*.. ... 
***.*.* ••• ***.*** ****** ••••••••••• 

:~~:* I J ., K1 *-> =..... <,-----------
I'lOllNTFK 

: ••• *1<1 •••••••• *: 
-OP?RN!- .. 
MOUNT MSG .. · . ••••••••••••••• ** 

Section 5: 

.. . 
•• *. t* •• ***.* •• _* 

**** • '026' 
.. 104* .... 

* 

SETDOU']' ! 
: •• **A4*** •••••• : 

.POSITJON BUffER
!FOR SYSOUT !JCB : 

.. .. 

., .. ** ***. **** *. ** * 

I :* ***B4 ••• **.* .*: 
: _ :.tfl::fl~IJILQ·:_ 
.. . . ................. 

I 
* -·C4 *** .*.-

• INDICA,],!: .. 
• PPINTEF IN • 

.. OCB FOR • 
SYSOUT .. ' 

•••• * ..... ** 

L :~~~* >: 1\3." 

** •• 

**********" 

.. 1.. 
-OlS· 
• A3· .. . .. 
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**.*. 
*026· 
... A~ • 

.. 
! 

SETDIN *. .. 
HFX .'. 

QUH1FIP.P 
*.. ,.+ .. .. 

* ... ,. 
,. YES 

I 
:****BS ••• *** •• *: .. . 
:POSITION Blll'FElI: . . 
*.*.***"',.. •• * •• *.* 

I 
GETADDR V 

: •••• C'S*********: 
.. . 
* ••• F •••••• *.*:t •• 

l 

NCRDR I :* •• * Ec)" ****.- * *: .. .. 
.SET IISG CEB361 L* .. .. .. .. 
***** ..... *.**.*** 

.. L. 
*018* 
'*., K~" .. 
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osc 
****.F2."'."'**-*"; . . 

. . . 

.* *.*" .... * ••• "' ...... 
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I 

! 
. *. 

C1 *. ... * .. 

.. t
HO.::. 

**.** * ..... 
: 0 5~: I 

• • I 
* I 

I 
SOKE'AI" v 

: •••• 01 ••••• "', •• : 

* * 
:-SCAN- CONVERT: 

'* .. ............. * ••••• 

1 
.' . 

El ' • . -' 
I 

I 
Hi-X ERh t 

: ..... F1*:fI ...... **: 
.. -OP?:iNi'- l1SG .. 
.. CiB3'J7L : 

.. 

Section 5: 

. . 
*' '*' * *., ... ,. .... *~ .. **., 

". 

*. 

PAGE 028 

. .. ... 
• so 

I 
~ 

*···*C5 ***** ..... * .. .. .. .. .. .. . 
*.****". •• *.*-.*** 
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I 

! 
• *. 

C1 * . 
• * * .. . " ..... *. FINISHED 

*. 

** *** *029" 
,. '* El· . 

I 

FEgPAGE 1 :*' * .. E 1 * * .... *. -*: 
.. -READ- THIS .. 
: PAGE : · . ••••• "'**.*.***.** 

1 
. *. 

r1 * • 
.. " *. 

lie .* * .. 
.. DUMP .. 

... [ -*'* ••• *.;~:'*' 
*022* I .... c~* 

:DVMP t :* ... G1 ••• "*****: · . • -DU"P- PAGE + · . " , ••• - •••• *.* ...... . 

.. L. 
*021 .. 
.. *' C;* . 

. . 
**** .... 11< .......... . 

PAGE 

. .. . 
********-** 
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. .' 
::::~:-)'l Nd 

FIJSCSO :* •. *£1***.*****: 
" SET UP TOTAL " 
: DAl A PAGE.S • 

" **** ** .. *** *.* ... ., .. 

* • 

. . 

Section 5: 

" 

• *** . . 
: A, : 

' .. 

. .. 
....... ** •• * 

.. 

.. .. .. 

SUit *. 
HFN • *' .' " 

..... ****** •••• *.*. 

. .. 
** •• *** ............ . 

PAGE 

• INI1'IHIZl' 
: DU~MY \Jells 

.. . 
** ........... * •• "'** 

.1.. . . 
: E 1 : 
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VAM2UT Routines (Part 14 of 15) 

** ••• 
*031' 
.... A ~* ,. 

VAIICK ! 
:****A 1*** •• ****: 
*v AUDAT E S YNT AX. 
: FOR HAM : · . •••• *** ..... ** ••••• 

" " ,. •••• ***** •••••••• 

I 
Z·**·C1 •• *** .... **: 
.. -;;fTDLV 1- '* 
:VAi'l~):d£ DEVIC::: · . **** .... *.**** •• ** 

I 
:'" ** *D1 *** .. *** **: · 

.. 

l 
***** *018· 
... K~* ,. 

". *., 

-. DU~P _ * <.-------- ALL OSCES 

to 

• .. ,*'" 

. 
*.* •••• ***. 

. . 

I 
*. 

. . 

*, 
0'* 

. . 
" •• 4-* ••• *.*** ..... 

• * .""'" ....... * •• 4-.*.,."'. 

i 
~ 
* .• 

. . 
***.***:to ... ***_*._ 

(;1 
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1 
. *. 

E1 • 
• * * • 

r
YE~·: * 

*. 
*. 

**.. *-." 

* • 
• • * 

. . 
I : C1 : 

**** 

:****F 1 **.**** -*: 
'COIHUH: IIU~bER • * PAT ENTRIES • * LOOKED A'l: • · . .... ** .............. . 

j 
*** •• G1*.***** •• * · . * - .. 1 E 1\D- .. 
: JJSCB PA.:ir · . •• ** ***.., *** ..... * *' 

Section 5: 

*** *' . . : ,~) : 
* .... 

. 
*.,* ...... i<**** •• ,,** 

. 
•• "' •• *fi ............ . 

C 1 * 

PAGE 
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APPENDIX A: 

The six I/O interruption types are: 

r-----------T-----T-----------------------, 
I Type I Bi t.."'S I Functi ons : 
t-----------t-----t-----------------------1 
I Error 138-41lcontrol is given to I 
I 1 I IOf~RR, if any of t.he:::Je I 
I I Ibit:; a.t·e on. I 
I I I I 
\Attention 132 IControl is given to I 
1 l I ATTN if this bit is I 
I I Ion. This request is I 
I I I honored. I 
~----------t-----t-----------------·------~ 
IBusy 135 \SIO is reis0ued, if I 
I I I t his bit i s on. I 
I I I I 
IDevice End 131 IControl is I 
I I I rORTRN • I 
I I I I 
I Control 134 ISIO is reissued if thisl 
IUnit End ,34 Ibit is on. I 
I I I I 
IChannel Endl36 ITIO is reissued until al 
I I I device-end condi tion I 
I I Iresults, if this bit isl 
, I Ion. I l __________ .L _____ .L ______________ . _________ J 

IOERR: The CSW, PSW and CAW are saved by 
storing them in the UCI$ whose adc1ress is in 
REG2. The device address is taken from the 
UCB and put into REG4. A sense CCv; ilddress 
is loaded into REG5, and stored in the CAW 
in low core. If the error is a unit check 
only, or if a device end con1ition is pres
ent with any error, control is given to 
SENCHK; otherwise control is given to 
TYPECHK. 

IORTRN: Here, control is returned via 
REG9. 

SENCHK: The device address is entered into 
an SIO instruction frOlIl KEG4. The 510 
instruction, which executes the sense com
mand addressed by the CAvJ that was stored 
in the IOERR ~outine, is issued until it is 
accepted. The sense and status bytes from 
the sense CCw are then stored in the UCB 
whose address is in REG2, before control is 
given to TYPECHK. All errors result in a 
message to the console and the program 
enters a wait state. 

TYPECHK: control is received either from 
IOERR or SENCHK. The device type causing 
the interruption is determined by checking 
the unit reference byte in the UCB whose 
address is in REG2. Dep~nding qpon the 
device type interruption, control.is given 
to anyone of the following loea. tion;';;: 

COMMON INTERRUPTION AND I/O ERROR HANDLING 

Device 
2311, 2314 
2400 

Location 
ERR100 
ERR300 
ERR400 
ERR500 
ERR600 
ERR100 

1403 
1052 
2340 
2301 

I/O ERROR ROUTINES 

Depending on the device type, control is 
given to certain locations as illustrated 
under "TYPECHK". At each location, there 
is the instruction BAL ERRLINK, ERRTEST 
foliowed by a table of 2-byte entries. 
'rhis instruction loads the address of the 
next instruction (the table) into ERRLINK, 
and gives control to the common I/O error 
checking routine whose entry point. is ERR'l'
EST. ERRTEST uses the 2-byte table to 
interrogate sense and/or status bits. The 
first byte of the 2-byte table is examined 
to determine whether or not a sense or 
a status is to be tested. Once 
is determined, the correct sense informa
tion bytes are obtained from the UCB whose 
address is in REG2. 

One bit at a time is checked. If th~ 
bit tested is not set, an increment to the 
address of a 2-byte table is made to locate 
the next table entry. This provides the 
next bit to be checked. If the bit is set, 
the ~ype of error is determined, and con
trol is given to location A + B where: 

A = the address of the first byte of 
the current table entry. 

B = the value of the second byte of 
the current table entry. 

That is, the second byte is a displace
ment of the address of the first byte. 
This enahles the routine to get to a 10(:,1-

tion and give control to it. This locdlion 
within the ERRxxx routine that called the 
common I/O error checking routine, pro
cesses the error or gives control to any 
nultlber of locations (depending on the 
device and type of error) where thes 
errors may he processed. These locati 
are found in one of the following routines. 
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• Routines common to DASD devices 

• Routines common to ta'pe devices 

• All I/O error retries 

• Operator alert routines common to all 
I/O devices 

• Indexing factor to error message table 

• IOPRNT error rr:essage table 



UNIT CONTROL BLOCKS (UCB) 

Each utility program contains one 
word UCB for each device in us':? UCBs 
serve two primary functions: they contain 
information needed for the STARTIO routine, 
and they also have information needed for 
error checking routines. Unit control 
blocks are also a source of user informa
tion since they are printed cut along with 
an error message for certain types of 
errors. The unit control block format is 
as follows: 

UNIT CONTROL BLOCK FORr-1AI' 

Byte 
00 
01 
02-03 
04 
05-07 
08-15 
16-23 
24-31 

Function 
Unit reference number 
Unused 
Device address 
CAW protect 
CAW 
Interruption PSw 
Interruption CSW 
Sense bytes 

Device Type Table 

Code 
X'07' 
X, OA' 
X' 01' 
X'02' 
X' 03' 
X'OS' 
X'06' 
X'OS' 
X'OB' 

Device 
1052 
1403 
2311 
2314 
2400 
2301 
2400 
2540 
2540 

Error Indicator Code Forn.at 

In the event a message output device has 
not been specified by the MSG statement, 
the following error indicators are dis-

APPENDIX B: UNIT CONTROL BLOCKS (UCB) 

played in the operator console storage 
address lights. The error indicator code 
following structure: 

Indicator 
Code Explanation 

3000 

4xxx 

5 xxx 

6xxx 

7xxx 

8xxx 

9 xxx 

A..xxx 

Bxxx 

Cxxx 

Dxxx 

EOOO 

FOOO 

General control statement error 

1. Improper sequence 

2. Improper format 

DASD unavailable 

Spare 

Spare 

DASD error or unit not r.eady 

Input parameter insertion 
incorrect 

Input device unavailable 

Input device, error or not ready 

output device unavailable 

output device error or not ready 

Improper unit address specified 

Improper system output file 
statement 

Normal program completion 

Note! xxx indicator is channel- and unit
interface address of error device. 

The CPU is placed in the wait state. 
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APPENDIX C: COMMON UTILITY CONTROL BLOCKS 

OPRTAB and CMDTABLE consist of a three
word entries aligned on word boundaries. 
The first eight bytes are a left-adjusted 
character constant command. The third word 
is an unconditional branch to the command
processing routine. 

I 2 words I 1 word I 
t---------------------t---------~ 
I I branch I 
I command I address I 
t---------------------+---------~ 
L l..l 

OPRTAB/ I 
CMDTABLE I 1 I' 

~---------------------t---------~ 
I I branch I 
I command I address I l _____________________ i _________ J 

KEYTAB an~ KEYTABLE consist of three
word entries aligned on word boundaries. 
The first eight bytes are a left-adjusted 
character constant keyword. The third word 
is an unconditional branch to the keyword
processing routine. 

I 2 words I 1 word I 
t---------------------t---------1 
I I branch I 
I keyword I address I 
t---------------------+---------~ 

J... l--l 
KEYTAB/ i 
KEYTABLE I 

.,- I 'I 
r---------------------t---------1 
I I branch I 
I keyword I address I L _____________________ ~ _________ J 

FRMTABLE, MODTAB, and DEVTAB are five
byte entries. The first four bytes are a 
character constant I/O device model number: 

78 

FRMTABLE - I/O device 
t-'lODTAB - message output device 
DEVTAB - direct access device 

The fifth byte is a device type code used 
by the utility I/O routines. 

I 4 bytes I 1 byte I 
t----------------------t--------~ 
I I/O device I I 
I model number I code I 
r----------------------t--------~ 
~ I-L 

FRMTABLE I 
I' I I' 
r----------------------t--------1 
I I/O device I I 
I model number I code I L ______________________ i ________ J 

I If bytes I 1 I 
r----------------------+--------~ 
I message output I device I 
I device model no. I code i 
r----------------------t--------1 

MODTAB 
~ l..l 

I 
I I I 
t----------------------t--------1 
I message output I device I 
I device model no. I code I L ______________________ L ________ J 

I 4 byt es I 1 byt e I 
t----------------------t--------~ 
I dadevice I I 
I model no. I code I 
r----------------------t--------1 

DEVTAB 
-l I_t 
I' I ~r 
t----------------------t--------1 
I dadevice I I 
I model no. I code I L ______________________ L ________ J 



The index for this manual is organized 
individually by module ID. Refer to the 
specific module for index entries to module 
routines, register usage, tables, etc. Use 
the following list to cross reference the 
module name to the module ID. 

System/360, Model 67 Core Dump - Core Dump 

Direct-Access Storage Device Dump/Restore -
DASDDR 

Direct-Access Storage Device Initialization 
- DASDI 

Direct-Access Storage Device Print - DADUMP 

Core Dump (CEBDP) 46 
alternate PSA 46 
assumptions 46 
attributes 46 
bootstrap loader 46 
BUILDRTN routine 46 

CONTINUE routine 47 
COREDUMP routine 47 
CPU information saved 46 
CPU dump routine 47 

duplicate lines 48 

END card 46 

FIRST routine 46 

initialization 46 
IPL record 46 

NOTAVAIL routine 47 

ONLYONE routine 47 
ope rat ion 46 
OPT card 47 

PAGEPRNT routine 48 
PFXSW routine 47 
prefix records 47 
primary PSA 46 
PSA table 46,47 
PSW instruction address ~6 

READ routine 46 
restrictions 46 

TESTDUP routine 48 
TXT card 46 

DADUMP (CEBDP) 
attributes 
ATTN routine 

33 
33 

34 

BBCCHH 33 
BEGIN statement 33 

CKCSW routine 38 
CLEARCOR 36 
CLRSCAN routine 35 
CMDTABLE 35 
CONSOLE routine 33 
CSR4 register 38 

DEVLUP subroutine 34 

end of volume 
END statement 
error checks 

37 
35 

36 

FORMAT routine 37 
FORMATSW 37 
FRMTABLE 34,38 

hardware requirements 33 
HEADER routine 37 

initialization routines 33 
interruption PSW 33 
I/O supf~rvisory routines 38 

Job Fulfillment routines 38 
Job Statement Analysis routines 35 

KEYTABLE 35 

LISTTEST routine 37 

message routines 38 
missing address marker 37 
MOVEBUF subroutine 38 
MSGPRINT routine 35 

operation 33 
overflow error 36 
OVRFLOSW 36 

PRINT routine 38 
PRINT statement 35 
PRNTDASD routine 37 
processing routines 36 
program check PSW 36 

READDATA subroutine 37 
RECOVER entry point 36 
RECTARLE 33 
restrictions 33 
routines 33,34 

SAVREC 33 
SCANCARD routine 
SCANSW 35 
START routine 33 
STARTIO routine 

35 

38 

Index 79 



TESTINPT 37 
track condition 0 37 
TRACKNO 33 
TYPEINPT routine 34 

UCBIN 33 
UCBMSG 33,35 

VCOUNTY subroutine 37 
VRECOVR routine 36 

2301 error 36 

DASDDR (CEBDR) 15 
AGAIN14 24 

80 

ANALSENS routine 22 
ATTN routine 17 
attributes 15 

BADPAGE routine 23 
bad track SAM dump 23 
bad track SAM restore 23 
bad track switch 23 
BDPG 2314 routine 24 
BEG1 routine 20 
BGNADR 20 
BITMAP 24 
BITMAP record 21 
bit map 21 
BLOMAP routine 21 
BUILDCCW routine 21 
bypass switch (RDCARD) 17 

CHANGCYL routine 23 
CHTOSKP routine 23 
CKALT routine 23 
CKALT1 routine (DASDDR) 23 
CKCSW 27 
CKINPUT routine 17 
CKVOLLBL routine 21 
CLRERPG 25 
CLRSCAN 17 
CNVRELPG 25 
COMEBACK 24 
control field 22 
control record 16,22 
control statement analysis routines 17 
control statement error 17 
CNGRDCKD routine 22 
CNTRLBUF (control data record) 20,21 

DADSM routine 25 
DASD CCW 22 
data field 22 
define SYSIN 17 
DEVLUP 17 
DEVTAB 17 
DMPDASD routine 22 
DMPDTA routine 22 
OSCB extent analysis 25 
DTABUFCK 22 

END statement 17 
ENDADR 20 
ENDOFJOB routine 24 
ENDOFPAT 26 
end-of-disk pack 24 

end-of-job 24 
end-of-reel 24 
ENDREEL routine 24 
EOJ (end-of-job) 22 
EOJA routine 24 
EOJAA routine 24 
EOJl routine 24 

FRMTAPE routine 21 
FULLDPSW switch 21 

GETCCW' routine 23 

hardware requirements 15 
HAVEADDR routine 20 

initialization routines 16 
INIT 2314 subroutine 21 
IOPRNT (I/O error print) routine 27 
I/O interruption classification 27 
I/O supervisory routines 26 

limits record (2311 or 2314 to tape) 15 

message routines 27 
MODTKADF routine 22 
MODTKADT routine 22 
MSGCCW 27 
multiple tape unit exception 24 

operation 15 

PATWRITE 26 
PGAVAIL 24 
purpose 15 
PUTY~ routine 22 
PREPRWRT routine 22 
PRNT (message output) routine 27 
processing routines 20 
program flow 16 
PRTMSG 24 

RBLDOSCB 25 
ROBDPG 23 
RDCARD routine 17 
RDLABELS subroutine 20 
read protect switch 24 
REAODSCB subroutine 21 
restrictions 15 
RLOCAT 24 
routines 18,19,20 
RSTRTAPE routine 22 
RSTRTAP2 routine 22 
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