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PREFACE,

This publicatic,n is intended to familiarize rCata proc-
essing personnel lvith the characteristics ol ' IBM
3340/3344 Disk Storage. The reader should have
prior knowledge of direct-access storage dievices and
concepts.

This publication is organized by topics as follows:

r  INTRODTiCTION -  Descr ibes basic  uni rs  and
lists highlights and f 'unctions.

o CONFIGTJRATIONS and ATTACHVIENTS -
Defines sorne possi'tr le combinations and svstem
attachments for  the 3340i3344.

o FEAT'URF,S - Describes both standand and
optional fe:rtures available for the 334(l/3344 with
il lustrations of some combinations.

o FORMATS - Describes and il lustrates thc record
and track Irtrnrats for data. Also provided are
Record,i T'rack capacity charts including formulas
for capacitl l  calculations of various length records.

o INPUT/OLTTPUT -  Inc ludes addressing
methods.  access t in tes.  and ident i f ies secur i ty  and
pr ivacy me:ans.  L is ts  and summarizes the
3340/3341 command set and sense byte formats.
Also inc ludes an error  condi t ion table and the
associated {lrror recovery actions.

o OPERAI lNG INSTRUCTIONS -  Descr ibes a l l
switches anrd indicators associated with tht:
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3340/3344 Operator and Power Panels. Provides
suggested instructions for data module unloading
and loading procedures and the EnableT'Disable
Read Only Function.

The following publications are recommended for
detailed information concerning the subjects covered
in th is  manual :

c IBM System/370 Principles of Operatlon, Order
No.  GA22-7000.

c IBM 3348 Data Module Handling Procedures,
Orde r  No .  GA26-1625 .

o IBM ,1 340 Disk Storage Fixed Head Feature
Users Guide.  Order  No.  GA26-1632.

c IBM Reference Manual for Integrated Storage
Contol .  Order  No.  GA26-1620.

o IBM Reference Manual .f-or 3830 Model 2
Storage Contro l ,  Order  No.  GA26-1617.

o The Data Processing Glossary, Order No. GC20-
| 699, define s terms related to direct-access storage
devices.

o Thc functional characteristics manual applicable to
thc parent system. C)rcler numbers for functional
characteristics manuals can be found in the IBM
.S.y.stem/ 360 and System/ 370 Bihliography,
Order  No.  GA22-6822.
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The IBM 3340 Disk Storage provides direct-
access storage for IBM System/370 Models I  15, 125,
1 3 5 ,  1 4 5 ,  1 5 5 - I I ,  1 5 8 ,  1 6 5 - I I ,  a n d  1 6 8 .  T h e  3 3 4 0
consists of a Model 42, control with dual-drive disk
storage, and up to three attached dual (B2) or single
(Bl) drive units. The 3344large-capacity, dual-drive
unit can be substituted for the 3340 B-type units
on  IBM Sys tem/370 Mode ls  135,  145,  155- l l ,  158 .
165- I I ,  and 168.

The 3340/3344 is a modular, high-speed, large-
capacity disk storage subsystem for data base, data
communication, or general purpose use.

IBM 3340 DISK STORAGE

The IBM 3340 direct-access storage introduces two
technological advances: a data module and defect
skipping.

Data Module

The sealed data module cartridge contains storage
disks, drive spindle, read and write heads, and access
arms. The data module has several advantages over a
disk pack:

o The drive data storage capacity can be changed by
using a different data module.

o The heads, storage disks, and drive spindle are
sealed inside the data module. This avoids contam-
ination from outside sources and reduces preven-
tive maintenance.

o Reliability is improved as each head reads only the
data that it previously wrote.

Defect Skipping

Defect skipping allows data to be stored both ahead of
and following a surface defect. All of the recording
track can be used except for minute portions. Since
the heads no longer need be moved to an alternate
track, access time is saved.

Data module capacity is not changed by defect skip-
ping and t.he user is rinaware of defects.

INTRODUCTION

IBM 3344-B2IB2F DISK STORAGE

The IBM 3344-BZlB2F dual-drive unit provides
increased capacity, lower-cost-per-byte, direct access
storage. Each 3344 drive stores four times the
quantity of data of a 7O-megabyte data module by
using fixed media. The 3344 dual drives can replace
the 3340 B-drives in a 3340 string on IBM System/
370 Models  135,  145,  155- I I ,  158,  165- I I ,  and 168.
The 3344-B2F contains fixed head storage.
Defect skipping, similiar to that used on the 3340,
is also used by the 3344-B2|B2F.

IBM 3340/3344 UNITS
^fhe 334O/3344 disk storage is made up of a maximum
of four dual-drives. The input/output interface is a
3340 Model A2 containing two independent drives
and their control logic. Up to three additional
attached dual-drives are controlled by the A2 unit.

The 3340 Model B contains either one or two drive
mechanisms. The Model 81 contains a single drive;
the Model 82 contains two drives. Each model
contains all necessary electronic and power supply
circuits for internal use, but data control and power
sequencing comes from the A2 unit.

The 3340 Models A2,B2, and Bl use the 3348 data
module as a storage medium.

The 3344 dual-drive models use fixed media storage
instead of a data module. The following characteris-
tics apply to both storage device types except that the
3344 storage capacity is279.5 million bytes-per-drive
and start time is not significant because the storage is
not moved.

The 3340/3344 offers the following:

o Start time - less than 20 seconds

o Average access time - 25 milliseconds

o Average rotational delay - 10.12 milliseconds
o Nominal read/write rate - 885,000 bytes-per

second

r Data module capacity - 34,944,'768 or 69,889,536
bytes

Introduction I



IBM 3340-A2 (Control  and Two Drives)

CONTROL

. Interprets and executes macro-orders f rom the
storage control

r  Regulates the storage contro l  and d isk $torage
interfaces

o Ser ia l izes and deser ia l izes data

r Checks data integrity by error detection and error
correct ion analys is

o Furnishes status to the system

o Performs d iagnost ic  evaluat ion of  the 3:140/3344
storage stnng

DRIVES

o Responds to commands f rom the 3340-42
(contro l ler )

o Houses,  loads,  f i l ters,  and dr ives a 334t |  data module
which has var ious capaci t ies (Models 31i ,  70,  and
70F)

r  Posi t ions access mechanism wi th voice-coi l  and
mainta ins t rack fo l lowing wi th e lect roni r :  servo
system

Selects the head

Reads or  wr i tes data

Provides safety and serv ic ing in format ion for  subsys-
tem and system evaluat ion

Figure l .  IBM 3-140/3344 Disk Storagc

IBM 3340-8l  (One Dr ive) ,  IBM 3340-82 (Two
Drives) ,  and IBM 3344 (Two Dr ives)

r  Responds to commands f rom the 3340-42
(contro l ler )

r  Posi t ions access mechanism wi th voice-coi l  and
mainta ins t rack fo l lowing wi th e lect ronic  servo
system

r Selects head

r Reads and wr i tes data

r Provides safety and servicing information for subsys-
tem and system evaluat ion

3340-81 and 3340-82:  Houses,  loads,  f i l ters,  and
drives the 3348 data module(s) of various storage
capaci t ies (Models 35,  70,  and 7OF).

3344-82 and 3344-B2F:  Houses,  f i l ters,  and powers
two fixed media drives. Each 3344 drive is equivalent in
capaci ty  and format  to four  log ical  3348 Model  70
volumes,  a tota l  o f  279.5 mi l l ion bvtes of  data.

a

a

a

2 IBM 3340144 Reference Manual



STORAGT] CONTROL DEVICES
' [he 

fo l lowir lg  s torage contro l  c lev ices c i ln  accommo-
datc 31140 133,14 c l isk s tor i iP.o.

o 3 l t30 Storagc Contro l  lv lodel  2.

o Systcnr , l -170 Moclc ls  l5 l t  and l ( r l {  l l l tc :p '1a1sd
Storage (  lontro l  (  ISC--) .

r  Syr ; tcm7/-170 Modcl  145 lSCl .

o Sy: ; tem,/370 Model  145 Storagc Ct tnt ro l  Fr : t tnc
3 3 4 5  M o d e l s  3 ,  4 ,  a n d  5 .

o Systcm,/370 Model  135 lntcgratc:c l  F i lc  At t l rch-
r n e n t  ( l F i A ) .

SPECIAL }'EATI-]RES

I 'he 3-14(J drsk storage has four  specia l  lcaturers 
' Ihe

Model  A2 can he '  suppl ied rv i th  the st r i r rg swi tch and
thc rcmotc l ;wi tch.  Al l  3340 ntodels cau bc ordered
wi th Rotat ional  Posi t ic ln  Sensing and Fixecl  I  lcad
Storage.

Thc 3344 t i isk s tc l rage has no spccia l  leatures.  i is
Rotat ional  Posi t i<>r . r  Sensing is  s tandart l .  F ixed l lead
Storage is  avai lable.  but  must  be t l rdercd Lry nroc lc l .
l 'he 3344 l \ {oc le l  R2F conta ins l ' ixed hcad storaqe ant i
the Model  I l2  does not .

Str ing Sn' i tch
'Thc 

st r ing : i 'w i tch fe at t t rc  is  insta l lcd on thc 3340-42
(contro l ler )  ' I 'h is  

[e 'ature pcrr r t i ts  thc 3340 st r ins t<r
bc dynamicul ly  sharecl  by two s lorage contro l  t lcv ices
- I 'he 

fcaturc '  inc l r rc lcs two intcr lockccl  F- ,na[r lc , /Dis: rh lc
swi tchcs a lkrwing the st r i r rg 1o bc decl ic i r tcd to cr the r
s tora l le  contro l  t t r  acc:css ih le by cach.  A re u lotc
contr ( ) l  srv i tch pcnni t t ing thc swi tc l res to hc act ivatc<l
l r om a  l 5 l i  o r  l 6 l t  N lu l t i p r< )ccsso r  i s  a l so  l r va i l ab l c .

3340/3344 STORAGE CONTROL

l 'age ol  ( i  Al .6-  |  ( r  I  ( ) - - l

Rcv rscc l  M : r v  2 ( ' .  l ( ) 76
I i v  

- l 'N l . :  ( ;N26 -O . r2 l {

AND FEATURES

Rotat ional  Pnsi t ion Sensing

Thc Rotat i t tna l  Posi t ion Sensing (RPS) fcat t l rc-  rec luces

lhe channel  contrect ion t imc requi rec l  to  scarch for  a
given recor t l  a l ' te  r  thc t rack ancl  hcad have t reen

sclccted.  This ferature (opt ional  t l t l  the 33"10,  s tanclard

<in the 3344) d isconnects ther  dr ivc f rom thc channcl

anr l  pe rmi ts  other  channe I  operat ions to bc r ler fornred
dur ing the t imc requi rcc l  for  the spinc l le  to [ r r ing the

rct lu i rcd rccor t l  to  the re r rd z  wr i tc  hcat l .

Addi t i< lnal  c leta i ls  on RPS ancl  i ts  associate c l  conr-

mancls arc fot tnc l  in  thc fo l lowing pt rb l icat i< lns:

c Re.ferente Mattutt/ f 'or Integraled Stt;roge

C'ontro l .  Orc lcr  No.  CiA26-I62.0.

o Re.ft:rent'e Manuol for -18-1 0-) Storage C'ontrol,
( ) r c l c r  N o .  G A 2 6 -  1 6 1 7 .

F'ired FIeads

1'hc 3340 l ixcc l  heacl  feature pcnni ts  use o l  thc

334t ' t -70F data rnodule on ar . ry  3340 dr ivc t l ' r r t  has
[- reen converted for  f ixed hear- l  r . rsc.  This 70-mcgabytc

cleta mcli lulc contains l ixed heads in additit lu tt l t l .tc

r rormal  acccss hcacls.  Wi th thcsc l ' ixed heacls.  500

t l . rousancl  hytcs t l l  s t ( ) rage are avai lablc  that  have ze r<r

seek t imc.  Thc fcr t t t t re  t locs not  i t tcrease data t r roc l t t le

st ( . ) rage.  bccat tse an equivalent  l t l l loL lnt  of  s toragu'

runctcr  thc ntov i t - tq  hc lds bcconrcs inaccessib lc .

' I 'hc 
3344-R2I :  c lual -dr i l 'e  is  a lso cquippcd wi th f ixed

he rd st< l ragc.  ln  th is  n l< lc lc l ,  both 3344 tJr ivcs havc

I  .004 mi l l io t r  f ry te s  of  zero seek t i t le  s tora l lc .  This

f ixed hcad storagc is  associatec l  t ln ly  wi th thc pr imary

adr l resses on c. tc l t  3344 i l r i rc  (sec F- igurcs 2 ant l  3) .

f ior  f  r r r thcr  e lc t t r i ls  on the I ' i rec l  he ad Icat t t rc  ar ld  i ts

r . rsc l ' r t ln t :ss [ ( )  y( lur  s l -oragc r rppl icat ion.  c( ) l l tact  \ 'o t l r

f fJM s;.rlt:s rcprtsctttativc ()r sec lhc [: i.r 'etl l ]ettd

[ "eul r r r r  I  ; .sr  r t  ( )u i r ]e .  ( ) rdcr  No.  ( iA l6-  l  632.

l . l + o / I 1 . 1 - +  S l o n t q c  (  o t I i t - o l  l t t t t l  I  t i t l L t t c s



CONFIGURATIONS

' f  
he var ious conf igurat ions of  3340/3] i44 d isk storage

arc d iv idcr l  in to two groups:  conf igurat i<tns us ing only
3340 uni ts , ,  and conf igurat ions us ing a combinat ion of
3340 and 3344 uni ts .  These at tachmerr t  methods.
l is ted by nrodel ,  fo l low.

3340 STORAGE WITHOUT 3344I
In  some System/370 models,  s t r ings o l '3330 ancl  3350
storage devices can be uscd in addi t ion to the 3340s.

Mode l  115  ( l ISDDA)

Thc Modcl  I  15 uses the Direct  Dr ive l r , t tachment
(DDA) for  s torage contro l .  Four  dr ives can be
at tac l red:  a 3340-A2 dual  dr ive wi th contro l .  and a
3340-82 (dual )  or  B I  (s ingle)  dr ive.

Model  125 ( l25DDA)

The Mocle l  125 uses the DDA for  s tormge contro l  ancl
can a i l -ach one st r ing of  up to e ight  332f0 dr ives.

Model  135 ( IFA)

The Model  135 uses the Integrated Fi le  At tachment
( lFA) for  s toragc contro l .  S ix teen dr ives,  two st r ings.
a 3340 st r ing and a st r ing of  e i ther  3340 or
3333/3330 dr ivcs can be at tached.

Models 145,  155- I I ,  158,  165- I I ,  and l6S (3330-2)
Models 145, 158, and 168 (ISC)

Storage contro l  for  the models shown i rs  e i ther  a
31330-2 or  an Integrated Storagc Contro l .  The 3830-2
and each ISC path can at tach up to 32 dr ives;  four
s t r i ngs  o f  3333 /3330s ,  3340s ,  o r  3350s  i n  any  co rnb i -
nat ion.

3340 / 3344 CONFIG URATIONS

When the 3344 is  used,  nei ther  3333 /333O nor 3350
drives can be attached to the same storage conl.rol. A
3344 requi res four  log ical  addresses for  each dr ive.
o n l y  r h e  1 3 5 ,  1 4 5 ,  1 5 5 - I I ,  1 5 8 ,  1 6 5 - i l ,  a n d  1 6 8
support the 3344 dual drive.

Model 135 (IFA)

The Model  135 Integratec l  F i le  At tachment  has a
maximum of  34 logical  addresses.  

' fh is  
a l lows two

storage st r ings to be at tached:  a 3340 st r ing and a
3340/3344 st r ing (see Figure 2) .

Models 145,  155- I I ,  158,  165- I I ,  and 168 (3830-2)
Models 145,  158,  and 168 ( ISC)

Sixty- four  log ical  addresses can be used by a 3U30-2
or  ISC path when a3340/3344 conf igurar ion is
at tached.  Two st r ings of  333O/3344s,  a 3340 st r ing,
and a shor t  s t r ing of  four  3340 dr ives can bc at tached.

Figure 3 shows the maximum334O/3344 conf igura-
t ion.  Only s t r ings 0 and 2 can incorporate the 3344
units. E,ach drive has the hexadecimal addrcsses
assigned relative to the storage control as shown.

4  t g l l  3 l +0 , / . 1 . 1  Rc fe r cncc  Manua l



02
1_9
Lq
1 C

a3-
1l_
u-
1 D

Drive 0 1
N o ,

String 1
3340-A2 3340-82 3340-82

D r i v e 0  1 2 3 4 5
No .

" Primary Addresses

l r igure 2.  IFA 334013344 Maximum Conf igurat ion (Hexadecimal  Adclressing)

3340-82

Dr ive
N o .

0 1

String 1
3340-A2

0 1

String 2

3340-A2

3340-82

Drive
No .

Dr ive 2 3
No .

String 3
3340-A2 3340-82

* Primary Addresses

Figure 3.  ISC or 3830-2 | \34013341 Maximum Conf igurat ion (Hexadecimal  Addressing)

07"
27
2 F
37

02*
22
2A
n

19"
1 D
39
so

17*
Tr
3B
3 F

1 6 *
G
3
3 E

1 0 *
20
n
30

1 1 *
n
n
3

1 8  l t s 1 A  I  r e

Cor.rfigurations



P:rgc ol '  ( i ,  \ i i f r -  l  o t  ( ,  - l

Rcviscd l \4rr1,  26.  l ( )7(r

Uv  I -N t , :  ( lN l6 -0 l 2 l . i

IBM 3348 DATA MODULIE

DATA n*TODULE TYPES
' fhe 

3340 nrocle ls  uscr  thc IBM 334u Data N, lodulc as r r
s toragc merJ iurn.  

- f  
hree typcs are avoi l i lb le :  the 334lJ

Modcl  35 wi th aborr t  35 mi l l ion bytes of  s toraqe" the
33411 Moclc l  70 wi th about  70 mi l l ior r  t ' ry ies o l 's torage.
ancl  the 334l ; i  Model  70F rv i th  about  70 r r r i l l ion bytes
inc luding one-hal f  mi l l ion hytes undcr  i f ixu-d hcads.' fhe 

Mocl t : ls  35 ancl  70 can be f rcc ly  t :xchangecl  ( )n the
-l3rtO clrivcs. but ther Nlclclel 7()[r can usc its l ' ixed heacls
()n lv  on 3-1,10 c l r ives that  l . rave been convcr tcd I 'or
Mocle l  70F r r -se
' Ihe 

334tJ- l r0F data nrot lu le has t l . re  sanrc char : lc ter is-
t i r :s  as the 3341{-70 cxcept  that  r - : f  i inderrs I  thror- rgh -5
arc acccsscd by the I ' ixed heads.  [ )ata r . rn t racks uncier
thc I ' ixed heacis is  ar , 'a i lab lc  wi th only  rotat ional  delay.- f l . rc  

othcr  t racks (cy l inders 0 ant l  { i  t l r r , rugh 695) are
suhje ct  to  norrnnl  l reacl  access c le lays.

Thc  th rce  r l a ta
t  i i :s :

Bytc Captc i tv

Pr: r  imck
Per  e  v l i nde r
Pcr  r t t , l i lu l , :

nrodules have lbe fo l l t ;vr ins charactcr is-

DATA I \T0DUI -T ]  IN IT I  AL IZAT I I I )N

Al l  l34 l {  data r lor l r r lcs arc in i l i i i l izer l  wl r , . l r  n t : rnulac-
t r r rc i l .  l lornc ac lc l ress anr l  l { -bvte c lcscr i ; rLors (R0) l r rc
wr i I t c r r  on  c r r ch  t r ack .  I f  l  s k i pp lh l c  r l , . ' l r : c t  i : i  f ou r r r l .
t l rc  q ' r r t t t 'n  l rontc at lc l rcss conla ins t l rc  r tk in r l isp lace-
l rcnt  hvtc\ .  [ ) t r r i r tg  n0rnra l  ( )pcr l l t i ( \ns t l ]e  s l , { ) ra!_Ic
conl ro l  uses thc sk ip d isp lacenrel t t  br . ' tc 's  1o bypass l l rc
dc i cc t i vc  a rca .

I l 'a  mcrdule data area bccomes defect ive c lur ing normal
usc,  IBN' l  u t i l i ty  progranrs are avai lable to f lag dcfcc-
t ivc t racks and assign a l icrnates i f  requi red (DASDI
and AI I -AS for  OS and AL' IDK for  DOS).

DATA ST-JRFACE FORMAT

Thc d isk data sur face is  d iv idecl  in to concentr ic  bands
of  c lata cal led t racks (see Figure 4) .  [ ,ach dat i r  sur face
uses two rnagnet ic  lcad/wr- i te  heads.  one for  the ins ic le
irac:ks ancl one l 'or the clutsictre tracks. 'Ihc rercording
sur lacc o1 the d isk is  c l iv ic led in  hal l ' .  A l l  odd num-
bcrecl  l . r ; rcks are on one s ide o l ' the d iv i t l ing I inc and a l l
evern nunrhere,-' l  tr ircks are on the o1her. The odd inclex
point  s tar ts  the oc ld t rac:ks ancl  the cven index star ts
t i re  evcn.  When thc l reacls  are at  a g iven posi t ior . r ,  they
scrv ice four  t racks:  one odd,  one:  even,  one ins ic le.  and
one otr ts ic lc .

In the 334lJ-35 t l : r ta  nr< ldulc  the t racks unclcr  the three
outs ide hei rds ancl  those under the three ins ic le heads
form a cy l inder .  Al l  odd numberrcd t racks are on one
side of  the three d isks arrc l  the even t racks on the other
s idc.  In  a s ingle dr ive revolut ion each ht :ac l  covers tw<r
t racks;  one ocld.  and one even.  Al l  cy l inders are
consecrr t ive ly  numbered lor  a tota l  o f  34i t .

I 'h i :  -1341{-70 data rnodulc conta i r . rs  four  c l tsks.  J 'he
track gcomctry is  thc samc as that  of  the smal ler  data
rnoclu lc  wi th a cv l indcr  i rva i lab lc  at  cach posi t ion.  Oclc l
numhcred cy l inc lers are on thc uppcr  thrce sur faccs
ancl  thc cven c5, l inders are on thc lower threc.  Fronr  a
s ingle posi t ion lwo consecut ivc (cven and odci )
cy l iudcrs can hc accesscd 1sec F ' igure 5) .

The'  d i i ' fc rcr icers he l -wccn thc storagc mcdia uscd on thc
3340 c luta st ( ) r i tge uni ts  fo l low:

3348-35 3348-70/70t,

Da( l r  Sur faccs per  Mcidr"r le  3 ( r

2

69(r
2
2

2

t 2

2 4

l 2

1

Phvsical  l leads ner  Sur lacc 2:r348-3s
i i ,36 l (

l ( X ) . 4  l ( r
- ' ' i l .9d4 .7( ) l l

3348--70/70F

I , 3 6 8
l ( x ) . 4 1 6

6') .  t t  39.5 3 ()

l , .og icui  Cyl indr : rs  pcr
A  l t  r r r r  a te
C i ;

l .ogrcal f- '1,1 inclcrs pcr
Phvsic: l r l  L-y l indt : r

Physicr i i ' l ' r ; rcks pcr
Plr-vsic:al Cylincler

l .ogic : r l  
- [ ' ra i :ks per

I 'hYsical  ( - - ) ' I inder
|  . og i c r l  I  r acks  pc r

I  ogical  ( lv l in t lcr
L.ogicnt  l rack pe r

Physical  
' l  

rae k

Mocl t r le  :348
I
I

I

t)

l 2

l 2

1

( t  l l JN l  l " t - l l : ) / - l . i  l t c l c l cnce  N lan r r ; r l
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EVEN TRACK

70 Megabytes

Cyl inders
001 ,003 ,
005 , . . . . . . 699 .
(heads 6-1 1 )

Even lndex Point

Figure 4.  Data Surface' f rack l ,avorr t

Odd lndex Point

)  . , , ,nr. , ,

\  000,002,
I  oo4,. . . . . .698.

) 

{rreaas 0-s)

Both Odd and Even
Cylinders. Odd tracks
fo ! low odd index ;  even
t racks  fo l low even index .

l"*.
t 
n*o'

Odd Cyl inders
001,  003.
005,  . . . . . . .699,
(heads 6-1 1 )

Even Cyl inders
000,002.
004 ,  . . . . . . 698 .
(heads 0-5)

Note: /n he 3348-70F data ntodule, cylinders 001-005 are
located on the bottom surface of the bottont disk.

Figure 5.  Data Module Ceornetrv

1o,,.
t 
'*o'

IBM 3348 Data Module



FORMATS

RECORD FORMAT

The basic unit of information recorded by the drive is
a byte consisting of eight bits. A group of bytes
separated by a special gap is called an area. Areas are
combined to make a record, the logical unit of inform-
ation. A record consists of count, key, and data areas.

Count Area

The count area contains the location of a data record
on a specific track and defines the size of tlhe key and
data areas of the record. The count area is written
when the record is formatted and is not changed until
the record is reformatted.

Key Area

Use of the key area is at the discretion of the program-
mer. When used, the key area of the record contains
the primary identification of the data portion of the
record (such as social security number, man number,
part number).

Once the key area is formatted, the contents (but not
the length) may be altered. If the key area is altered,
the data area of the record must also be rewritten.

Data Area

The data area contains the information identified by
the count and key areas of the record. Data informa-
tion is organized and arranged by the programmer.

The length of the data area is defined by the count
area. Once the data area is formatted, the contents
(but not the length) may be altered. The contents of
the data area may be altered without affecting any
other area in the record.

TRACK FORMAT

All tracks are initially formatted beginning at an index
point (see Figure 6). Each track has the same basic
format: home address, track descriptor record, and one
or more data records. The records. and areas within
the records, are separated by gaps.

Home Address

Each track contains one home address, which defines
the physical location of the track (track address) and
the condition of the track. Home address is the first
recorded area following an index point.

Specific commands are used for writing and reading a
home address area: Write Home Address and Read
Home Address. Home address is normally rewritten to
flag the defective track. Writing home addresses is
usually done at the IBM plant.

Track Descriptor Record (R0)

This record is always the first record on the track
following the home address area. In IBM program-
ming systems, the R0 count field of the defective track
provides the address of the alternate track. If it is an
alternate track, the R0 count area proyides the address
of the defective track. An 8-byte data field is used to
store the number of bytes remaining on the track.
Specific commands, Write R0 and Read R0, are used
for writing and reading the track descriptor record.

Data Records

One or more data records may follow the track
descriptor record (R0) on a track. Record format is
determined at the time the count, key, and data areas
of the record are originally written by execution of a
Format Write command. The format of the record is
rewritten by another Format Write command.

Data records, as well as track descriptor records, can
be formatted with or without keys. Generally, file
organization determines whether keys are used.

RECORD OVERFLOW

The record overflow function provides a means of
processing logical records that exceed the capacity of a
track. When using overflow records, the cylinder
boundarv limits the size of the record.

8 IBM 3340144 Reference Manual



Equal length records : 8,535 (track capacity)
C + KL + DL (bytes/record)

Track :  8,535 >

where:

track

where:

C(overhead/record) :  167 i f  KL :  0
= 2 4 2 i f K L + 0

KL: Key length
DL: Data length

The number of records (n/ of different key and data
lengths that can be recorded on a track must satisfy
the following equation (the standard R0 is already
accounted for):

Records n

Ic * KL(i) + DL(i)

i : 1

1 6 7 i f K L : 0
242Lt KL + O

TRACK CAPACITY

The number of records that can be recorded on a
track depends on the record size. The following
equation can be used to determine the number of equal
length records per track. The home address and
standard R0 space and skip defect are taken into
consideration.

When R0 is not standard, the following formula should
be used:

Records =8,'706 >- [KL(o) + DL(o) + C-4] +
Track

n

where:

f, trufil + DL(i) + cl
i : 1

c : 1 6 7  i f  K L : 0
c : 2 4 2 i f  K L + 0

The tables shown in Figures 7 through l0 give maxi-
mum sizes of n equal-length records on a track where
n is all possible values. Track, cylinder, and data
module capacities are given in both the number of
bytes and the number of records.

There are tables for records without keys, and for
records with keys. In all tables, overhead for home
address and standard record zero (KL : 0, DL : 8) is
already accounted for.

C :
C _

Formats 9



Track Format

-.-

S D  I  P A I F I C C I  H H I  D C B

(syrt.t

J oata
G3 ( (svste./

/storus.
\Contro l )

1'Disk to

]storus.o'13:lJ"'

I  t0"".  I
I 

or"" 
)

l t
t /

ffi
associated gap.

G 2

f- Ro c.*, Iry
I

G 2

I  ndex

1 \
L r l G2G 2

I N D E X :  I n c l i c a t e s  t h e  b e g i n n i n g  o f  e a c h  t r a r : k .  A l l  t r a c k s  o n
t h e  d i s k  s u r f a r : e  a r e  s y n c h r o n i z e d  b y  I n d e x .

G 1  ( G a p  1 ) :  S e p a r a t e s  I n d e x  a n d  H o m e  A d d r e s s .

HOME ADDRESS
S D  ( S k i p  D i s p l a c e m e r . r t ) :  S t o r a g e  c o n t r o l  i n d i c a t o r s  f o r  s k i p
d isp lacernent  r :onc l  i t ion  o f  t rack .

PA (Phys ica l  r \dc i ress) :  S torage cont ro l  check  fo r
v e r i f i c a t i o n .

Note: Ihe SD artd PA bytes are internal conventiorts involv-
ing only the storage control and drive. The function is
transparent to the using systetn.

F  ( F l a g ) :  D e f i n e s  t r a c k  c o n d i t i o n  a s  f o l l o w s :

B i t  0  -  S k i p  D i s p l a c e m e n t
B i t s  1 , 2 , 4 ,  a n d  5  - -  U n u s e d .
B i ts  6  and 7  00  =  Normal  Track

01 =  A l te rna te  Track

1 0 =  I
1 1  |  

D e f e c t i v e  T r a c k

The f lag  by te  r ray  be  t rans fer red  to  and f ronn the  us ing
s y s t e m .  l t  r s  t i r e  o n l y  f l a g  b y t e  t r a n s f e r r a b l e ,

C C  ( C y l i n d e r  N u m b e r ) :  S p e c i f i e s  t h e  c y l i n d e r  n u m D e r :

For  3348 35  0  to  347
For  3348-70 0  to  695

F o r  3 3 4 8  7 O F  0  t o  6 9 5  ( c y l i n d e r s  1 - 5  f i > r e d  h e a d s )

HH (Track  Nur r rber ) :  Spec i f ies  the  read lwr i te  t rack  number
w i t h  t h e  s e l e c t e d  c y l i n d e r :

For  3348-35 0-1  1
F o r  3 3 4 8 - 7 0  0 - 1 1

F o r  3 3 4 8 - 7 0 F  0 - 1  1  ( c y l i n d e r s  1 - 5  f i x e d  h e a d s )

DCB (Detec t ion  Code By tes) :  Genera ted  by  the  3340- ,42
and used fo r  e r ro r  de tec t ion .

l ; igurc  6 .  Record  and Track  l ro rnra t

l0 IBM 3340144 Reference Manual

G 2

t  S tandard  R0 does  no t  con ta in  an  R0 key  area  or

G2 (Gap 2) :  Separates home address and R0 counr area.

RECORD ZERO
R O  C O U N T  A R E A

SD and PA:  Same as  Home Address .

F  (F lag) :  Def ines  t rack  cond i t ion  ident i f ie r  fo r  over f low
recoro  s .

B i ts  0 -2  *  Sk ip  D isp lacement  Ind ica tors .
B i ts  3  and 5  -  Unused,  b i t  5  i s  a lways  zero .
B i t  4  -  When on,  ind ica tes  tha t  a  log ica l  record  cont inues

on the  nex t  t rack .
B i ts  6  and 7  -  00  =  Normal  Track

01 =  A l te rna te  Track
1 0 =  )  |
i i = l  D e f e c t i v e T r a c k

CC (Cyl inder  Number) :  Speci f  ies the cy l inder  number:

For  3348-35 0 to 347
For 3348-70 0 to 695
For 3348-70F 0 to 695 (cy l inders 1-5 f ixed heads)

HH (Track Number) :  Speci f ies the read/wr i te  t rack number
wi th in the selected cv l inder .

Fo r  3348 -35  0 -11
For 3348-70 0-1 1
For 3348-70F 0-1 1 (cy l inders 1-5 f ixed heads)

R (Record Number) :  Normal ly  has a value of  Hex 00.

KL (Key Length) :  Speci f ies the number of  bytes in  the R0
key area,  f rom'0-255 bytes.  For  s tandard R0.  th is  normal ly
has a value of  Hex 00.

DL (Data Length) :  Speci f ies the number of  bytes in  the R0
data area, from 1 to track capacity. For standard R0, tlr is
normal ly  has a value of  Hex 08.

DCB (Detection Code Bytes): Generated by the 3340-42
and used tor  error  detect ion.



Track Format

D i s k  t o

Storage

Cont ro i
Data

I
) G 3
)

G2 (Gap 2) :  Precedes a l l  key  areas .

R O  K E Y  A R E A

K E Y  A R E A :  l d e n t i f i e s  i n f o r m a t i o n  i n  t h e  d a t a  a r e a .  F o r
s tandard  R0,  th is  a rea  is  no t  p resent  on  the  t rack .

DCB (Detec t ion  Code By tes) :  l f  key  area  is  wr i t ten ,  these
by tes  are  genera ted  by  the  3340-42 and used fo r  e r ro r
detection.

G2 (Gap 2) :  Precedes a l l  da ta  a reas .

R O  D A T A  A R E A

DATA AREA:  Conta ins  the  in fo rmat ion  ident i f ied  bv  the
count  and key  areas .

DCB (Detec t ion  Code By tes) :  Genera ted  by  the  3340-42
and used fo r  e r ro r  de tec t ion  and cor rec t ion .

D A T A  R E C O R D  C O U N T  A R E A  ( R  1 - - R n )

G3 (Gap 3) :  Precedes a l l  count  a reas ,  except  R0,

DATA RECORD

DATA RECORD COUNT AREA

F (Flag) :  Same as Record Zero.

CC (Cyl inder  Number) :  Speci f  ies the cy l inder  number:

For 3348-35 0 to 347
For 3348-70 0 to 695
For 3348-70F 0 to 695 (cy l inders |  -5 f ixed heads)

I  ndex

HH (Track  Number ) :  Spec i f ies  the  read/wr i te  t rack  number

wi th in  the  se lec ted  cy l inder :

F o r  3 3 4 8 - 3 5  0 - 1 1
F o r  3 3 4 8 - 7 0  0 - 1 1

For  3348-70F 0-1  1  (cy l inders  1 -5  f i xed  heads)

R (Record  Number ) :  Spec i f ies  the  sequent ia l  number  o f
the  record  on  the  t rack  i f  spec i f ied  by  programmer .

KL (Key  Length) :  Spec i f ies  the  number  o f  by tes  in  the
key  area ,  f rom 0-255 by tes .

DL (Data  Length) :  Spec i f ies  the  number  o f  by tes  in  the
data  area ,  f rom 1  to  t rack  capac i ty .

DCB (Detec t ion  Code By tes) :  Genera ted  by  the  3340-42
and used for error detection.

G2 (Gap 2) :  Precedes a l l  key  areas .

D A T A  R E C O R D  K E Y  A R E A  ( R 1 - R n )

KEY AREA:  ldent i f  ies  in fo rmat ion  in  the  d ,a ta  a rea .

DCB (Detec t ion  Code By tes) :  Genera ted  by  the  3340-42
and used for error detection.

G2 (Gap 2) :  Precedes a l l  da ta  a reas .

D A T A  R E C O R D  D A T A  A R E A  ( R 1 - R n )

DATA AREA:  Conta ins  the  in fo rmat ion  ident i f ied  by
the  count  and key  areas .

DCB (Detection Code Bytes): Generated by the 3340-42
and used for error detection and correction.

G4 {Gap 4) :  Padd ing  f rom end o f  the  las t  da ta  a rea  to
Index. l f  used for defect skipping, G4 is cent.ered over the
defect.

Formats I I

Key DCB



Record Length Track Capacity Cyl inder Capacity

(DL )
(Bytes)

(Records) (By tes) (Records) (By tes)

8,368
4 ,1  00
2,678
1 ,966
1 ,540
1,255
1,O52

899
781
686
608
544
489
442
442
366
335
307
282
259
239
220
204
1 8 8
1 7 4
t o l

149
137
' t27
' t  17
1 0 8
99
9 1
84
76
70
63
57
5 1
46
4 1
36
. 3 1

26
22
1 8
1 4
1 0
7
3

1
2

4
5
o

ti

q

1 0
l 1
1 2
I J

1 4
t c

t o

1 7
1 8
't9

20
2 1
22
23
24
25
26
27
28
29
30
J I

32
J J

34
35
36
J I

38
39
40
4 1
42
43
44
45
46
47
48
49
50

8,368
8,200
8,034
7,864
7,700
7,530
7,364
7 ,192
7,O29
6,860
6,688
6,528
6,357
6 ,1  88
6,030
5,856
5,695
5,526
5,358
5,1 80
5 , 0 1 9
4,840
4,692
4,512
4,350
4 ,186
4,023
3,836
3,683
3 , 5 1 0
3,348
3 ,1  68
3,003
2,856
2,660
2,520
2,331
2,166
1,989
1 ,840
1 ,68 i
1 , 5 1 2
1 ,333
1 , 1 4 4

990
828
658
480
343
1 5 0

1 2
24
36
48
60
7 2
84
96

1 0 8
120
132
144
r 5 6
1 6 8
1 8 0
192
204
216
228
240
252

264
276
288
300
312
324
336
348
360
372
384
396
408
420
432
444
456
468
480
492
504
5 1 6
528
540
552
564
576
588
600

1 0 0 , 4 1 6
98,400
96,408
94,368
92,400
90,360
88,368
86,304
84,348
82,320
80,256
78,336
76,284
74,256
72,360
70,272
68,340
66,312
64,296
62 ,1  60
60,228
58,080
56,304
54,144
52,200
50,232
48,276
46,O32
44,196
42,120
40,176
38 ,016
36,036
34,272
31 ,920
30,240
27,972
25,992
23,868
22,O80
20, ' t72
't8,144

15.996
13,728
1 1,880
9,936
7,896
5 ,760
4 , 1 1 6
1 ,800

Figurc 7.  Rccord ( lapaci t ies per Track and ( 'y l inder -  Without  Keys

12 IBM 3340/44 Reference Manual



MODEL 35 MODEL 7OI7OF

Records Bytes Records Bytes

4 , 1 7 6
8,352

12,528
16,704
20,880
25,056
29,232
33,408
37,584
41,760
45,936
50,112
54,288
58,464
62,640
66 ,816
70,992
75 ,1  68
79,344
83,520
87,696
91,872
96,048

100,224
104,400
108 ,576
1 ' t 2 ,752
1 1 6 , 9 2 8
121,104
125,280
129,456
133,632
137 .808
14 t  ,984
1  46 ,1  60
150 ,336
154,512
158.688
162,864
167,O40
171  ,216
175,392
179 ,568
183,744
187,920
192,096
196,272
200,448
204,624
208,800

34,944,768
34,243,200
33,549,984
32,840,064
32,155,200
31,445,280
30,752,064
30,033,792
29.353,1 04
28,647,360
27,929,O88
27,260,928
26,546,832
25,841,O88
25,181,280
24,454,656
23,782,320
23,076,576
22,375,OO8
21 ,631 ,680
20,959,344
20,211,840
19,593,792
18,842,112
1 8.165,600
17,480,736
16,800,048
1  6 ,01  9 ,  1  36
15,380,208
14,657,760
13,981,248
13,229,568
12,540,528
1  1 ,926 ,656
1  1  , 1  08 ,1  60
10 ,523 ,520
9,734,256
9,O45,216
8,306,064
7,683,840
7 ,019 ,856
6 ,314 ,112
5,566,608
4,777,344
4,134,240
3,457,728
2,747,808
2,OO4,480
1,432,368

626,400

8,352
16,704
25,056
33,408
41,760
50,112
58,464
66 ,816
75 , ' t 68
83,520
91,872

100,224
108 ,576
1  16 ,928
125,280
133 ,632
141,984
150,336
158,688
167,O40
175,392
183,744
' t92,096

200,448
208,800
2 1 7 , 1 5 2
225,504
233,856
242,208
250,560
258,912
267,264
275 ,616
283,968
292,320
300,672
309,024
3' , t1 ,376
325,728
334,080
342,432
350,784
359,1 36
367,488
375,840
384,192
392,544
400,896
409,248
4' t7,600

69,889,536
68.486,400
67,099,968
65,680,1 28
64,310,400
62,890,560
61,504,128
60,067,584
58,706,208
57,294,720
55.858,1 76
54 ,521 ,856
53,093,664
51,682,176
50,362,560
48,909.31 2
47,564,640
46,153,152
44,750,O16
43,263,360
41 ,918 ,688
40,423,680
39 ,187 ,584
37,684,224
36,331 ,200
34,961,472
33,600,096
32,038,272
30 ,760 ,416
29,315,520
27,962,496
26,459,136
25,081,056
23,853,312
22,216,320
21,047,O40
19,468,512
18,090,432
16,612,128
15 ,367 ,680
14,O39,712
12,628,224
11,133,216
9,554,688
8,268,480
6 ,915 ,456
5 ,495 ,616
4,008,960
2,864,736
1,252,800

Figurc 8.  Record Capaci t ies per Data Module -  Without  Keys
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Record Length Track Capacity Cyl inder  Capac i ty

(KL+DL)
(Bytes)

(Records) (Bytes) (Recordsl (Bytes)

8,293
4,O25
2,603
1 ,891
1,465
' t , 1 8 0

977
824
706
6 1 1
533
469
414
367
327
291
260
232
207
184
164
145
129
1 1 3
99
86
74
62
52
42
33
24
'16

1
2
3
4
5
o

7
8
9

1 0
1', |
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
2 1
22
23
24
25
26
27
28
29
30
3 1
32
J J

34

8,293
8,050
7,809
7,564
7,325

7.080
6,839
6,592
6,354
6 , 1 1 0
5,863
5,628
5,382
5 ,1  38
4,905
4,656
4,420
4 , 1 7 6
3,933
3,680
3,444
3,1 90
2,967
2 , 7 1 2
2,475
2,236
1 ,998
1 ,736
1 ,508
1,260
1,023

768
528
306

1 2
24
36
48
60
7 2
84
96

1 0 8
120
132
144
1 5 6
1 6 8
1 8 0
192
204
216
228
240
252
264
276
288
300
312
324
336
348
360
372
384
396
408

9 9 , 5 1 6
96,600
93,708
90,768
87,900
84,960
82,068
79,104
76,248
73,320
70,356
67 ,536
64,584
6 1 , 6 5 6
58,860
55,872
53,040
50,112
47 ,196
44,160
41,328
38,280
35,604
32,544
29,700
26,832
23,976
20,832
18,096
15,120
12,276
9,216
6,336
3.672

Figurc 9.  Re cord Capaci t ies pcr  Track and Cyl inder -  With Keys
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MODEL 35 MODEL 70/7OF

Records Bytes Records Bytes

4 ,176
8,352

12,528
16,704
20,880
25,056
29,232
33,408
37,584
4' , t ,760
45,936
50,112
54,288
58,464
62,640
o o , b  t b

70,992
7 5 , 1  6 8
79,344
83,520
87,696
91,872
96,048

100,224
104,400
108 ,576
112 ,752
1  16 ,928
121,104
125,280
129,456
133 ,632
137 ,808
141,984

34 ,631 ,568
33,616,800
32 ,610 ,384
31,587,264
30,589,200
29,566,080
28,559,664
27,528,192
26,534,304
25 ,515 ,360
24,483,888
23,502,528
22,475,232
21,456,288
20,483,280
19,443,456
18,457,920
17,438,976
16,424,208
15 ,367 ,680
14,382,144
't3,321,440

12,390,192
11 ,325,312
10 ,335 ,600
9 ,337 ,536
8,343,648
7,249,536
6,297,408
5 , 2 6 1 , 7 6 0
4 ,272 ,048
3 ,207 ,168
2,204,928
1 ,277  ,856

8,352
16,704
25,056
33,408
41,760
50,112
58,464
6 6 , 8 1 6
75 ,1  68
83,520
91,872

100,224
108 ,576
116,928
125,280
133 ,632
141,984
150 ,336
158 ,688
167,O40
175,392
183,7 44
r  92,096
200,448
208,800
2 1 7  , 1 5 2
225,504
233,856
242,208
250,560
258,912
267,264
275 ,616
283,968

69,263,1 36
67,233,600
65,220,768
63,174,528
61  ,1  78 ,400
59 ,  1  32 ,1  60
57,119,328
55,056,384
53,068,608
51,O30,120
48,56t ,176
47,005,056
44,950,464
42,912,576
40,966,560
38 ,886 ,91  2
36 ,915 ,840
34,877,952
32,848,416
30,735,360
28,764,288
26,642,880
24,780,384
22,650,624
20,671,200
18,675,072
16,681 ,296
14,499,072
1 2 , 5 9 4 , 8 1 6
10,523,520
8,544,096
6 ,41  4 ,336
4 ,409 ,856
2 ,555 ,712

I i gu r c  10 .  Rcco rd  ( ' upac i t i c s  pe r  l ) a t a  Mod r r l c  W i t l t  Ke1 , s
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INPUT/ OUTPUT OPERATIONS

This section contains a general description of l/ O
operations used with IBM disk storage devices.
Detailed information about the central processing unit
and channel program control of I/O operations is
foundin IBM System/370 Principles o,f Operation,
Order No. GA22-7000.

DEVICE SELECTION AND ADDRESSING

Device Address

3340 DRIVES

Drive addresses are specified in the I/O instruction.
The 3340 address is specified in bits 4, 5.,6, and 7 of
the address byte (byte 3); bit 3 is also used with 32
drive addressing.

Any drive address from hex 0 to F can be accepted.
Drives 0 to 7 are attached to the first con.troller string
and drives 8 to F on the second string. If a logical
connection cannot be made because the required drive
is offline, Unit Check (Intervention Required) is
returned. If multiple selection is detectecl because of a
hardware failure, Unit Check (Intervention Required)
is returned.

Note: Ifte drive addresses must be wired on a
logic board in the drive units.

3344 DRIVES

For configurations r"rsing 3344 drives, lhe device
addressing is modified to handle the multiple logical
devices on each spindle. Bits 2 througJr 7 of byte 3
specify the logical device (a maximum of 64) and
bits 0 and I the storage control address. This
addressing allows 3344 drives on strings 0 and 2 only.
String 3 can have only two 3340 units., one A2 and
one B (see Figure 3). When 3344 drives are attached
to a storage control, only 334013344 clevices can be
control led; 3330 or 3350 str ings cannot be attached.

Seek Address

A specific track is selected by sending the seek address
and a Seek command to the required drive. These and
other commands are described in the ISC and 3830-2
reference manuals.

Bytes 0 and I are unused, bytes 2 and 3 ilre the logical
cylinder address, and bytes 4 and 5 are the logical
track address. All seek addresses consist of six bvtes.

0 1 2 3 4 5

O O C C H H

The CCHH part of count areas and home addresses
normally corresponds to bytes 2 through 5 of the seek
address. The physical address (PA) bytes in each
count area and home address indicate physical cylinder
and track addresses. The PA bytes are written by the
storage control and are used for seek verification.

When the seek argument is received by the storage
control, it is converted into physical cylinder and track
addresses and sent to the selected drive for Seek
operations. The acceptable seek addresses for the
3340/3344 devices are:

ACCESS AND DATA TRANSFER SPEED

The total time required for access and data transfer
consists of access motion, head selection, rotational
delay, and data transfer.

Access Motion Time

Access motion time is the time required to move the
read,/write heads to the correct cylinder. If the heads
are already at the correct cylinder, the access time is
zero. Access time is also zero for data stored under
fixed heads when fixed head models are used.

If the access mechanism must move to another cylin-
der, a minimum of 10 milliseconds is required. The
maximum access movement is 50 mill iseconds. but the
average access time is 25 milliseconds.

Head Selection Time

The time required to select the read/write head is
negligible.

Storage

Model
Data Tracks Alternate Tracks

cc H H cc H H

3348-35 a - 3 4 7 0 - ' 1 1 348 0 -  1 1

3348-70
3348-70F

0 - 6 9 5 0 - 1 1 696,697 0 - 1 1

3344-82
3344.82F

0 -  6 9 5
x4

0 -  1 1 696,697
x4

0 - 1 1
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Rotational Delay

Rotational delay is the time required for the desired
record area to reach the read/write head so that data
transfer can begin. This time can range from zero to
almost a full revolution. Half a revolution (average
rotational delay) is generally used for timing purposes.
The maximum and average rotational delays for
3340 / 3344 drives are:

Maximum rotational delay : 20.24 mill iseconds

Average rotational delay : 10.12 mill iseconds

Note: Use of the Rotational Position Sensing
featire minimizes the effect of rotational delay by
permitting the drive to disconnect from the channel,
thereby allowing use of other drives during a
latency period.

Data Transfer

Nominal read/write rates for the disk drives are:

Bytes-per-second : 885,000
Microseconds-per-byte = 1.13

DATA SECURITY AND PRIVACY

The 3340 and 3344 have a Read Only function. This
function, in conjunction with previous methods such as
File Protect and Seek Verification, offer a means of
limiting access to data areas of the data module.

Read Only Function

3340 MODELS

The Read Only function provides the means for
protecting designated data modules from being
rewritten or erased.

Each data module is equipped with an inset in the
handle. The operator can change the inset position
before inserting the data module in the drive.

Note: Iftis insert is only accessible when the data
module is not on the drive (see the "Operating
Instructions" sect ion).

When the Read Only option is made, any Write
command addressed to the drive is rejected. Subse-
quent sense Lnformation indicates Command Reject
(byte 0, bit 0) and Write Protect (byte 1, bit 6).

3344 MODELS

In the 3344 dual-drive models, the Read Only func-
tion is controlled by a switch on the operator panel
for each drive.

File Protection

Control of Write and Seek commands within a pro-
gram can be affected by the Set File Mask command.
A description of the Set File Mask command is given
in the ISC and 3830-2 reference manuals.

By entering a Set File Mask, selected Write and Seek
commands can be inhibited even though they appear in
the command chain.

Seek Verification

The 334O/3344 track format includes two bytes in
each count area and home address (physical address,
PA) for seek verification. When a count area or home
address is processed during Read, Search, or Clock
operations, the bytes are compared with the most
recent seek address. A non-compare results in termi-
nation of the operation at the end of the count area or
home address with channel end, device end, and unit
check. Seek check is also indicated in the sense
information.

Input/OutputOperations 17



ERROR RECOVERY PROCEDURE

Error handling usually involves storage control and
system-invoked recovery actions. These recovery
actions can vary depending on how and to what system
the 3340/3344 is attached.

The following topics are associated with recovery
actions involving the 3830 Model2, or ISC (storage
controls), and the 3340/3344:
o Error Correction Function
o Error Condition Table

o Errory Recovery Action

ERROR CORRECTION FUNCTION

The error correction function (ECF) is part of the
recovery action procedure. The ECF algorithms and
the related procedure are fully described in the 3830
Model 2 and ISC reference manuals.

ERROR CONDITION TABLE

The Error Condition Table (Figure l1) identifies unique
configurations of sense bits set by the storage control
in sense bytes 0, 1, and 2. In addition, it refers to each
of these configurations in a specific reco,yery action to
be invoked by the system.

ERROR RECOVERY ACTION

The 3340/3344 Recovery Action Table (Figure 12)
specifies actions to be taken for error conditions listed
in the Error Condition Table. A necessary part of the
recovery action is the construction of Restart Channel
Command Words 1 and 2.

Construction of Restart CCWs

If Operation Incomplete (byte 1, bit 7) is set in the
sense information. it indicates that an error or unusual
condition occurred during a logical operation after
data transfer had been initiated. By constructing
Restart Channel Command Words, the e,rror recovery
procedures can correct the unusual condition and
continue the operation in progress from the point of
interruption to the normal ending point.

RESTART CCW I

Restart CCW 1 is constructed as follows:

l. The command code byte is provided in sense
byte 3.

2. The data address is that of the interrupted CCW,
plus the count of that CCW, minus the residual
count in the channel status word (CSW).

3. The flags, except Program Controlled Interrupt
(PCI), are those of the interrupted CCW.

4. The count is the residual count in the CSW. If
the residual count is zero, a count of one must be
used. If a Write command is in progress, the data
address should specify a byte containing '00' .
If a Read command is in progress, turn on the
skip bit.

RESTART CCW 2

Restart CCW 2 is constructed as follows:
l. The command code is provided in sense byte 3.

2. The count is constructed as follows:

a. Fetch the count of the CCW designated by
CSW-8, and set a pointer to this CCW.

b. Subtract the restart displacement from the
count obtained in step a. If this result is
positive, go to step f; otherwise go to step c.

c. Check the chain data flag of the CCW desig-
nated by the pointer. If the flag is not set, go
to step e; otherwise go to step d.

d. Advance the pointer to the next non-Transfer
in Channel (non-TIC) CCW in the data chain
and add the count of this CCW to the counts
of all preceding non-TIC CCWs in the data
chain. Return to step b.

e. Truncation occurs. Set the restart CCW 2
count equal to 1. Go to step 3 and include the
skip bit in the Restart CCW flags.

f. Set the Restart CCW 2 count equal to the
result of the subtraction in step b.
Go to Step 3.
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3 .

4.

The flags (except PCI) are those of the CCW
designated by the pointer in Step 2. The skip bit
is also set if Step 2e was previously executed.
The data address is that of the CCW designated
by the pointer in Step 2, plus the count of that
CCW, minus the Restart CCW count generated
in Step 2.

If another Operation Incomplete occurs while execut-
ing the Restart CCW, a new Restart CCW may be
generated from the old Restart CCW.

Note: Be sure to avoid destroying the old Restart
CCW before generating the new one.
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334013344 Error Condition Table

Byte Bi t Name General Descript ion I Action Logged

0 0 Command Re jec t Progrermming error 1 N o

0 1 I n t e r v e n t i o n  R e q u i r e dD r i v e  o f f  l i n e ,  N o t  R e a d y ,  C E  M o d e ,  o r  d a t a  m o d u l e  i n c o m .
p a t a b i  i t y  s u c h  a s  a  3 3 4 8  7 0 F  i n s t a l l e d  o n  a  d r i v e  t h a t  d o e s
not  have the  F ixed Head fea ture .

1 Yes

0 z B u s  O u t  P a r i t y B u s  O u t  p a r i t y  e r r o r . .J Yes

0 E q u i p m e n t  C h e c k E q u i p m e n t  m a l f u n c t i o n . 4 Yes

9 4 Data  Check Data  check  in  home address ,  count  a rea ,  o r  key  area ;
or  uncor rec tab le  da ta  check  in  da ta  a rea .

4 Yes

0 5 Overru n Serv ice  over run  or  commano over run . 4 Yes

0 o T r a c k  C o n d i t i o n
Check

Non-home address  or  record  0  commands fo r  a  de fec t ive
t rack  or  any  mul t i t rack  commands swi tch ing  f rom a
known a l te rna te  o r  de fec t ive  t rack .

6 No

0 6 Track  Cond i t ion

Check

Opera t ion  Incomple te

Swi tch ing  f rom a l te rna te  t rack  dur ing  over f  low record
process ing  or  sw i tch ing  to  a  de fec t ive  t rack  dur ing
over f  I ' rw  record  process ing .

I N o

0 Seek Check Seek incomple te  o r  incor rec t  phys ica l  address  when
read ing  home address  or  count  a rea .

o Yes

0
2

4
I

Data  Check

Cor rec tab le

Cor rer : tab le  da ta  check  in  a  non-mul t i t rack  da ta  a rea  or
the  da ta  a rea  o f  the  las t  over f  low segment .

7 Yes

0
2
1

4
I

7

Data  Check

Cor rec tab le

Opera t ion  Incomple te

Cor rec tab le  da ta  check  i r - r  da ta  a rea  o f  over f  low
segment  i s  no t  the  las t  segment . 8 Yes

0
2
1
0

4
1
1

o

Data  Check

Cor rec tab le

Opera t ion  Incomple te

Track  Cond i t ion

Check

Correctable data check in the data area of an overf low
segment  (no t  the  las t  segment )  o f  an  a l te rna te  t rack 8A Yes

0
1

0
6

Command Re jec l

w r i t e  I n h i b i t
A  Wr i  te  command rece ived w i th  the  se lec ted  dr ive
i n  t h e  w r i t e  i n h i b i t  s t a t e

1 No

1 I Inva l id  Track

Format
Track  capac i ty  exceeded. 2 N o

1 2 E n d  o f  C y l i n d e r Cy l inc le r  boundary  de tec ted  dur inga bas ic  mu l t i t rack
opera t ion .

1 0 N o

1
1

2
1

E n d  o f  C y l i n d e r

Opera t ion  Incomple te
Cy l inc le r  boundary  de tec ted  dur ing  a  bas ic  over f tow
ooera l . ion .

1 1 No

4 No Record  Found
Programming er ro r  o r  expec ted  programming er ro r
cond i t ion .  The searched da ta  does  no t  ex is t  on  tha t
t rac  k .

z N o

5 F i l 'e Protected The Sr - 'ek  command or  Read/Search  mul t i t rack  ooera t ion
v io la ted  f  i l e  mask .

l 2 No

I

1
5
7

Fi le  Pro tec ted

Opera t ion  Incomple te

A Reard  or  Wr i te  Over f low ooera t ion  v io la ted  f  i l e  mask . 1 3 No

2 3 Env i ronmenta l  Data
Present

Sta t is t t i ca l  usage/er ro r  log  in fo rmat ion  is  p resent J Yes

Figure ll. Error Condition'lable
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__ _:19f111"j't1r Trl]i11
Action Exp lanat ion

Pr in t  message 1  fo r  opera tor  and/or  cus tomer  enq i r reer  no t i f i ca t ion

2 Exi t  w i t l r  p rogramming er ro r  o r  unusua l  cond i t ion  ind ica t ion

3 a.

o.

Repeat  the  opera t ion  one t ime.
l f  the  er ro r  cond i t ion  pers is ts ,  per fo rm Act ion t .

4
a.  Repeat  the  opera t ion .

b .  l f  the  er ro r  cond i t ion  pers is ts  a f te r  ten  re t r ies .  per fo rm Act ion 1

5

a.  l f  th is  i s  a  de fec t ive  t rack ,  per fo rm Act ion  5A.
b .  Use address  o f  de fec t ive  t rack  p lus  1  in  a  Seek commanc l .  The de fec t ive  t rack  adc l ress  can be  fo r - rnc l  in  the

I  D area  o f  the  record  0  count  a rea .
c .  Resume opera t ion  a f te r  search ing  to  des i red  t rack  pos i t ron .

5A
a.  Use address  o f  a l te rna te  t rack  in  a  Seek conrmand.  The a l te rna te  t rack  adc l ress  can be  founc l  in  the  lD

area o f  the  record  0  a rea .
b .  Resume opera t ion  a f te r  search ing  to  des i red  t rack  pos i t ion .

6
a.  l ssue a  Reca l ib ra te  comrr rand.
b .  Seek  to  the  or ig ina l  address .
c .  Per fo rm Act ion  4 .

7

a.  Per fo rm er ro r  cor rec t ion  func t ion .

b .  E x a m i n e  b i t  7  o f  t h e  f i l e  m a s k .  l f  t h i s  b i t  i s  o f f ,  g o  t o  s t e l )  c .  l f  t h i s  b i t  i s  o n ,  r c t u r n  t o  u s e r  w i t h  i n d i c a ,
t ion  tha t  da ta  has  been cor rec ted .  (User  i s  opera t ing  in  PCI  fe tch  mode and mt rs t ,  there fore ,  suFrp ly  res ta r t
recovery action.) Note: Only applies with 05/360.

c .  l f  t h e  u s e r ' s  c h a i n  h a s  n o t  b e e n  c o m p l e t e d ,  e x a m i n e  t h e  n e x t  n o n - T l C  c o m m a n d  i n  t h e  u s e r ' s  c h a i n .  l f  b i t
3  o f  th is  command is  on  (count  a rea) ,  go  to  s tep  d .  l f  b i t  i s  o f f  ,  per fo rm Act ion  74 .

Note: lf data chaining is indicated in the interruptecl CCW, the prececling tesr /r{/sf be executecl on the
first non-TlC CSW after the last CCW in the data chain.

d .  C o n t i n u e  t h e  u s e r ' s  c h a i n  b y  e x e c u t i n g  t h e  f o l l o w i n g  C C W  c h a i n :

S e e k  ( s a m e  a s  o r i g i n a l ) f

Set  F i le  Mask  (same as  or ig ina l )
Read Home Address  (sk ip  b i t  on)
S e a r c h  l D  E q u a l  ( C C H H R  p r o v i d e d  i n  s e n s e  b y t e s  8 - 1 2 )
T r c -  - 8
TIC (channe l  s ta tus  word)

74 .

Cont inue the  user 's  cha in  by  execut ing  the  fo l low ing  command cha in :

S e e k  ( s a m e  a s  o r i g i n a l ) t
Set  F i le  Mask  (same as  or ig ina l )

Read Home Address  (sk ip  b i t  on)
Search  lD  Equa l  (CCHHR prov ided in  sense by tes  8-12)
Trc -  -8
R e a d  C o u n t  ( s k i p  b i t  o n )
T I C  ( c h a n n e l  s t a t u s  w o r d )

t Cylinder bytes and the high-order head byte are obtainecl frotn the user. The low-orcler heacl byte is obtainecl
from bits 3 through 7 of sense byte 6.

l r igurc  I  2 .  Recovcry  Ac l ion ' fab le  (  I  o l  4 )
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Action

l--'---------

i
I

S e t  F i l e  M a s k

Set  Sec tor

Search  lD  Equa l
T I C -  8
Restar t  CCW 2
T I C

33,Ol33/,4 Recovery Action Table (continued)

Exp lanat ion

a.  Per fo rm er ro r  cor rec t ion  func t ion .
b '  E x a m i n e  b i t  7  o f  t h e  f i l e  m a s k .  l f  t h i s  b i t  i s  o f f ,  g o  t o  s t e p  c .  l f  t h i s  b r t  i s  o n ,  r e t u r n  t o  u s e r  w i t h  i n d i c a -

t ron  tha t  da ta  has  been co t rec ted .  (User  i s  opera t ing  in  PCI  fe tch  mode and must  supp ly  res ta ! - r  recovery
action.) Note: Only applies with OS/360.

c  l r rc rement  the  seek  argument  by  one.  Cy l inder  by tes  and the  h igh-order  head by te  a re  ob ta ined f rom the
user .  The low-order  head by te  i s  ob ta inec l  f rom b i ts  3  th rough 7  o f  sense bv te  6 .

d .  Const ruc t  Res tar t  CCW 2.
e .  comple te  the  in te r rup ted  opera t ion  and cont inue the  user 's  cha in  ( i f  appropr ia te )  by  execut ing  tne

f o l l o w i  n g  c o m m a n d  c h a i n .

Seek (a rgument  f rom s tep  c ) l

b .

o .
(_).

( s a m e  a s  o r i g i n a l )
(a rgunrent  0 )
( record  1  )

( c h a n n e l  s t a t u s  w o r d )

lVote" lf the modified seek argument is not within the user's extent, then toS must supply the corr&t
seek argument before issuin.g the seek. tf that is impossible, then tOS must perform Action 2,

Per fo rm er ro r  cor rec t ion  fu r rc t ion .
E x a m i n e  b i t  7  o f  t h e  f i l e  m a s k .  l f  t h i s  b i t  i s  o f f ,  g o  t o  s t e p  c .  l f  t h i s  b i t  i s  o n , r e t u r n  t o  u s e r  w i t h  i n d i c a -
taon tha t  da ta  has  been cor rec ted .  (User  i s  opera t ing  in  pCl  fe tch  mode and must  supp ly  res ta r t  recovery
action). Note: Only applies with 03/360.
Use address  o f  the  de fec t ive  t rack  p lus  1  in  the  Seek command.
Construct Restart CCW 2.
Comple te  the  in te r rup ted  o ; re ra t ion  and cont inue the  user 's  cha in  ( i f  appropr ia te )  by  execut ing  the
fo l low ing  command charn .

Seek (a rgument  f rom s tep  c )  t
S e t  F i l e  M a s k  ( s a m e  a s  o r i g i n a l )
Set  Sec tor  (a rgument  0 )
Search  lD  Equa l  ( recorc l  l )
Trc -  -8
Restart CCW 2
TIC (channe l  s ta tus  word)

Note: lf the modified seek izrgument is not within the user's extent, then IOS must supply the corrrct
seek argument before issuinlT the seek. lf that is impossibte, then tOS must perform Action 2.

8A

t Cvlinder bytes and the high-order head byte are obtained from the user. The low-order head bvte is obtained
from bits 3 through 7 of sense bvte 6.

l r igure 12.  Rccovery Act ion Tablc (2 of  4)
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33.0|33/,4 Recovery Action Table (continued)

Explanation

a.  l f  th is  i s  a  de fec t ive  t rack ,  per fo rm Act ion  9A.
b .  Use address  o f  de fec t ive  t rack  p lus  ' !  in  a  Seek command and use the  fo l low ing  CCW cha in  to  resume

ope ra t i  on .

Seek

S e t  F i l e  M a s k  ( s a m e  a s  o r i g i n a l )
Set  Sec tor  (a rgument  0 )
Search  lD  Equa l  ( record  1)
Trc -  -8
Restart CCW 1
TIC (channe l  s ta tus  word)

Note: lf the modifier seek argument is not within the user's extent, then IOS must supply the correct
seek argument before issuing the seek. lf that is impossible, then IOS must perform Action 2,

a .  Use address  o f  a l te rna te  t rack  in  Seek command in  the  fo l low inq  ccw cha in

Seek

a '  Inc rement  the  cy l inder  address  o f  the  user 's  seek  argument  by  one.  Reset  the  heac l  address .
b .  Cont inue the  opera t ion  by  execut ing  the  fo l low ing  command cha in :

Seek
Se t  F i l e  Mask
Set Sector
R e a d  H o m e  A d d r e s s  ( s k i p  b i t  O n )
T I C (channe l  s ta tus  word  -  8 )

Note: lf the modified seek argument is not within the user'sextent. then tOS must supply the correct
seek argument before issuing the seek. lf that is impossible, then tOS must perform Action 2-

a .  Inc rement  the  cy l inder  address  o f  the  user 's  seek  argument  by  one.  Reset  the  head address .
b .  Const ruc t  Res tar t  CCW 1.
c .  Comple te  the  in te r rup ted  opera t ion  and cont inue the  user 's  cha in  ( i f  appropr ia te )  by  execut ing  rne

fo l low ing  command cha in .

S e t  F i l e  M a s k

Set Sector

Search  lD  Equa l

Trc -  -8
Restart CCW 1
T I C

Seek
Se t  F i l e  Mask
Set Sector

( i n h i b i t  s e e k s )
(a rgument  0 )
( r e c o r d  1 )

(channe l  s ta tus  word)

(a rgument  f  rom s tep  a)
( s a m e  a s  o r i g i n a l )

(a rgument  f  rom s tep  a)
( s a m e  a s  o r i g i n a l )
(a rgument  0 )

Search  lD  Equa l  ( record  1)
Trc -  -8
Restar t  CCW 1
T I C (channe l  s ta tus  word)

Note: lf the tnodifiecl seek arEtntent is not within the user's extent, then tOS must supply the correct
seek argument before issuing the seek. lf titat is itnpossible, then IOS mu5t perform Action 2.

l r i gu r c  | 2 .  I l c covc rv  Ac l i on ' I ' u t r l c  ( 3  t i l  4 )
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a

hr

Deternr ine  i f  the  in te r rup ted  command is
C o n t i n u e  t h e  o p e r a t i o n  b y  e x e c u t i n g  t h e

334013344 Recovery Action Table (continued)

Exp lanat ion

a Seek.  l f  yes ,  go  to  s tep  b .  l f  no ,  per fo rm Act ion  12A.
fo l low ing  command cha in  :

( s a m e  a s  o r i g i n a l ) t
( s a m e  ; r s  o r r g i n a l )
(a rgurnent  0 )
( s k i p  b i t  o n )
(channr : l  s ta tus  word)

Note: lf the seek argLtment is not within the user's extent, then IOS must supply thecorrect seek
argLilrlent before issuing the seek. lf that is impossible, then IOS mustperform Action 2.

Th is  i s  a  mr - r l t i t rack  opera t ion .  Inc rement  the  user 's  seek  argument  by  one.
Cont inue the  or )e ra t ion  by  e : recu t ing  the  fo l low ing  command cha in :

Seek

S e t  F i l e  M a s k

Set  Sec tor

Read Hornc  Ac id ress

T I C

Seek

S e t  F i l e  M a s k

Set  Sec tor

( a r g u m e n t  f r o m  s t e p  a )
( s a m e  a r s  o r i g i n a l )
( a r g u m e n t  0 )

12A'

I

R e a d  H o r n e  A c l d r t : s s  { s k i p  b i t  o n )
T I C  ( c h a n n e l  s t a t u s  w o r d - 8 )

Note :  l f  thernod i f iedseekargurnent isno tw i th in theuser 'sex ten t , then lOsmustsupp ly thecor r f f t

seek arllurnertt before issuingr the seek. lf that is impossible, then IOS must perform Action 2.

a .

Lr.

c .

lnc rernent  thc  L rser 's  seek  arqument  by  one.
Const ruc t  Res tar t  CCW 1.

Cornp l r : te  the  in tc r rup ted  opera t ion  and cont inue the  user 's  cha in
f o l l o w i n g  c o m m a n d  c h a r n :

appropr ia te )  by  execut ing  the

Seek
Se t  F i l e  Mask
Set  Sector

(a rgum, :n t  f  rom s tep  a)
( s a m e  a s  o r i g i n a l )
( a r g u m r a n t  0 I

Search  lD  Equa l  ( record  1  )
S e a r c h  l D  E q u a l  ( r e c o r d  0 )
T l c * - - g
Restart  CCW 1
T I C  ( c h a n n e l  s t a t u s  w o r d )

Note: lf the ntoclified seek arEttnent is not within the user

seek argttntetlt before issuittgl the seek. lf that is irnpossible
s extent, then IOS must supply the corrtrt
then IOS must perform Action 2.

Message

Messa l le  1  (shou lc l

a .  Message Code.

pr in ted  on  a l l  p ,e rmanent  e r ro rs ) .

b .  E r r o r  t v p e  ( r e a d ,  w r i t e ,  o r  c o n t r o l ) .

c .  Moc lu le  des ignat ion ,  cy l inder  number ,  and head number  ( tha t  i s ,  dev ice  address  and seek  address) .

d .  C f r a n n e l  d e s i g n a t i o n .

e .  S t a l u s  a n d  s e n s e  b y t e s to CPLJ

I Cylinder bytes and the high-orde:r head byte are obtained from the user. The low-order head byte is obtained

f ron bits 3 through 7 of sense byte 6:.

I  r g t i r e  I  l .  I l e  e o v t  r r '  . , \ e  l i r r r r  { r r l r l r  1 4  o l  . 1 )
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"I 'he command set used to perform operations with the
3340i3344 is  as fo l lorvs:

SENSE COMMANDS

o Sense I /O Type

o Serrse I /o

o Read and Reset Buffered Log

o  Tes t  l /O

r  Read Diagnost ic  Status

CONTROI,  COMN,IANDS

o No Operat ion

o Seek

o Scek Cyl inder

o Seek Heacl

o Recal ibrate

r  Restorc ( t :xecuted as a No Opcrat ion)

o Set File N,Iask

o  Space  Coun t

o Set  Sector

e Diagnost ic  [ -oad

o Diagnost ic  Wr i te

o Device Release

o Di:vicc Reserve

For nrore c leta i lcd in format ion on the commancls,  refer
to the ISC ancl  3t t30-2 reference mernuals.  Each of  the
comnrancls is  br ie f ly  sunrmar ized in thc char ts  on the
f  o l lowing pa!r .cs.

Pagc  , r l  ( iA2 ( r '  l ( '  l 9 - ' l

ll i Yill- I l'.1 ii;i;, I ill
CHANNEL COMMANDS

READ COMMANDS

r  Read Data

e Rcacl  Key and Data

o Read Courr t ,  Key,  and Drta

o  Read  Mu l t i p l e  Coun t ,  Kcv ,  and  Da ta

r  Read l {ome Address

o Rc'ad Count

o Reacl  In i t ia l  Progranr  l .oad

o Read Sector

o Rcad Record Zero

WRITE COMMANDS

o Wri te Data

o Wri tc  Key ancl  Data

o Wri te Clount .  Ke-y,  i rnd Data

o Wri te Home Adcl ress

o Wri te Record Zero

r  Wr i te Specia l  Count .  Key,  ancl  Data

o  E rase

SEARCH COI l I ]VIANDS

o Search lD Eclual

o Search Key L:qual

r Search l{omc Aclclress F,(lual

o Serarch Il) t{ igh

o Scarch Key High

o Scarch lD L: .qual  or  l { igh

o  Sea rch  Key  Equa l  o r  l l i g l t
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Rev i sed  Mav  26 ,  1976

By  TNL :  C  N26 -0321 t

SENSE COMMANDS

C o m m a n d Code Funct ion Data Transferred
Across Channel

S i n g l e
Track

Mul t i
track

Sense l /Cr  Type
E4

Transfers seven bytes of  sense data designat ing storage
contro l  type,  dr ive type,  and data module s ize (3340
onlv) .

7 by tes  o f  s to rage con-
t ro l  and dr ive  ident i f i ca-
t r o n .

Tes t  l /O

00

Determines status of  device on a channel .  Generated
automat ica l ly  by channel  when status in format ion
reouired.
Note: Test I /O is not a 3340 / 3344 command but a
systern command similiar to start l/O. Command code
(0000 0000) not written by programmer.

One status byte.

S e n s e  l / C t o4 Determines  cause o f  las t  un i t  check .  Sense da ta  i s
reset after transfer.

24 bytes of sense in-
f  ormat ion.

Read and Reset
Buf fered Log A4

Supp l ies  usage or  e r ro r  logg ing  da ta  on  the  addressed
dr ive .
Data is reset uoon transfer.

24 bytes of  usage or  er-
ror  logging data.

Diagnost i r ;
Sense

44

Determines  type  o f  e r ro r (s )  found when runn ing  d iag-
nos t ic  tes t  (par t  o f  D iagnost ic  Wr i te )  o r  t rans fers  tes t  to
sys tem a f te r  a  D iagnost ic  Load.
Note: l f  command not preceded by DiagnosticWrite or
Diagnostic Load, 16 bytes of data from error code
message are transf erred.

1 6 bytes of error code
message
o r
51 2 bytes of test data.
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Command Code Function
Data Transferred
Across Channel

No Operation 03 No action. Channel End and Device End are presented during
init ial status.

None

Seek 07 1.  Selects dr ive.
2. Moves the access to the cylinder specified by the seek address.

3. Selects the head specified by the seek address.

Seek address
(six bytes)

Seek Cylinder OB

Space Count OF

When chained from a Read, Search, Write or Space Count
command, this command locates the start of the next count
area (including R0), spaces over the count area, and ends
with Channel End and Device End in the gap before the Key

area.
When not chained, Space Count searches for index, clocks

over gap 1. Home address, gap 2, and spaces over R0 count.
Operation ends in the gap following the R0 count with
Channel End and Device End.

Three bytes used as Key
Length (one byte) and
Data Length (two bytes)
for the next command.

Recalibrate 1 3 Moves the access to cylinder 0 and select head 0.

NoneRestore t 7 No action. Zero init ial status is followed by final status of

Channel End and Device End.

Seek Head 1 B Selects the head specified by the seek address.

Six address bytes. Only
the five low-order bits
of the sixth byte are
used for the seek
address.

Set File Mask 1 F Sets fi le mask to indicate permitted Write, Seek, and

diagnostic commands.

One byte of f i le mask
data.

Set Sector 23

Used on d isconnected command chain ing channels to e l iminate

the need for the channel to maintain connection with the

storage control while waiting for the selected record to reach

the head.

Note: lf the RPS feature is not installed on the addressed 3340,

this command returns Channel End and Device End together in

final status. No operation is performed and track orientation
is destroyed. All 3344 units have RPS.

One byte specifies
angular track position
(0-63)

CONTROL COMMANDS
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Control Gommands (Continued)

Command Code Function Data Transferred
Across Channel

Diagnostic Load 53 Transfers the specified 512-byte block from the read-only
storage to the control storage buffer.

One byte of control
information addresses
one sector on the 23FD.

Diagnostic Write 73

Transfers an inline test from the main storage to srorage
control and executes the test. A 16-byte error code message
is stored in the storage control buffer area. A subsequent
Diagnostic Sense command transfers the error code message to
main storage;  requi res a specia l  f i le  mask.

A maximum of  512
bytes.

Device Release 94
Terminates the reservation of the addressed device. Only
available f.r two channel switch, two channel switch additional,
or string svyitch feature machines.

Twenty-four sense
bytes.

Device Reserve B4
Reserves the addressed device for exclusive ,r" *i* ,.ilctil
is made. Only available for two channel switch, two channel
switch additional, or string switch feature machines.

Twenty-four sense
bytes.
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READ COMMANDS

Command
Code

Function Data Read
Single
Track

Multi-
track

Read lnit ial
Program Load
(See Note 1l

02
Recalibrates to cylinder 0 and head 0, searches for index
point, and reads R1 data from the drive to main

storage.

First data area
after R0.

Read Data 06 86 Transfers data area of a record from drive to main
storage.

First data area after
address marker or
the data area of the
record that was
chained from the
count or key area
of the same record.

Read Key
and Data
{See Note 2)

OE 8E Transfers key and data areas of a record from drive
to main storage.

First key and data
area after address
marker or the key
and data area that
was command
chained from the
count area of the
same record.

Read Count 1 2 92 Transfers next count area (8 bytes) from the drive

to main storage.

Next record count
area or f irst count
area after R0.

Read Record
Zero (ROl
(See Note 3)

1 6 96
Transfers R0 (count, key, and data) from the drive to

main storage. Record 0.

Note l: A Read IPL command cannot be prcceded by
a *t File Mask command in the sme chain.

Note 2: lf the KL quals 0, the command is executed
the sne as a Red Daa command.

Note 3: When chained from a Search HA or Read HA

command, the Read R0 command is executed

immediately and does not initiate a earch for

index point.
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Read Commands (Continued)

Command
Code

Function
Data ReadSingle

Track
Mul t i
track

Read Home
Address

I A 9A Transfers f ive bytes (FCCHH) to channel .

Transfers count, key, and data areas of a record from
drive to main storage.

Byte 0 = Flag
Byte 1 = Cylinder

address
Byte 2 = Cylinder

address
B y t e 3 = 0
Byte 4 = Head

address
Read Count,
Key, and Data

1 E 9 E Next record or f irst
record after R0.

Read Sector
(See Note 4)

22

Provides one byte of angular position information
which is used by a subsequent Set Sector command.
Whren not chained from a Read, Write. or Search
CCW, the byte transferred is the angular position
required to access the last record processed on the drive.
When chained, the byte transferred is the angular position
of the record used in the previous CCW.

Read Mul t ip le
Count, Key, and
Data
(See Note 5)

5E

Transfers remaining records on a track to the channet.
In use,  th is  command is  the same as a ser ies of  Read,
Count ,  Key,  and Data commands.  Since the number of
byttes is unknown, CCW count should be larger than the
longest  t rack length.  Use the SlL l  b i t  to  suppress
incorrect length indication.

Starts at count
f  ie ld of  next
record (except ROl

Note 4: Caures loss of orientation.

Note 5: Command Retry works only on single records,
so certain types of errors cannot be retried.
(The Read Multiple Count, Key, and Data command
is supported on 3830-2, lFA, and tSt) with 334O/33/M
configurations. )
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WRITE COMMANDS

Note l: Same as Write Count, Key, and Data. Not used Note 4: The CU skips writing an address marker, sync
for last segment of an overflow record. byte, or ECC.

Note 2: lf file mask is violated, set Command Reject. Note 5: Same as Write Count, Key, and Data except it
Must be chained from a successful Search lD must be chained from a Write HA or a
Equal or Search Key Equal command. successful Search HA Equal command.

Note 3: lf file mask is violated, set Command Beiect.
Must be chained from a successful Search lD
Equal command. lf KL :0, operation is
the same as Write Data.

Command
Code

Function Data Written
Single
Track

Mul t i -
track

Write Special
Count, Key, and
Data (See Note 'l )

0 1
Same as Write Count, Key, and Data command except a
1 is written in bit 4 of the flag byte to indicate a
record overf low segment.

Same as Write Count,
Key, and Data.

Write Data
(See Note 2)

05 Changes the data area of a record.

Data from the sYstem.
Writes the number of
bytes specified by the
DLDL bytes of  the
count area of the same
record.

Write Key and
Data (See Note 3)

OD Changes the key and data areas of a record.

Data from the system.
Writes the number of
bytes specified by the
KL and DLDL bytes of
the count area of the
same record.

Erase
(See Note 4)

1 ' l Operates exactly l ike a Write Count, Key, and Data

command except that data from the channel is not

written on the track,

Bytes of 0s to end of
track.

Write Record Zero
(R0)
(See Note 5)

1 5 Writes count, key, and data areas of R0'

Flag byte from HA area.
CCHHRKLDLDL f rom
system written in
count area.
Key and data from
system.
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Write Commands (Continued)

Command
Code

Function Data WrittenSingle
Track

Mul t i -
track

Write Home
Address (HA)
(See Note 6)

1 9 Writes the 7-byte (SDFCCHH) home address area
on the selected drive and track.

The 7-byte (SDFCCHH)
home address area
transferred from the
system.

Write Count,
Key and Data
(See Note 7)

1 D Writes one complete record on the selected drive
and track.

Count, key, and data
areas of next record on
the track. Data for the
areas comes from the
system. The count area
flag byte, ECC, and gap
data come from storage
control.

Note 6: Must be chained from a stisfied Search HA (witn
the CCW count area of four or more) if defective
bit (ftag byte, bit il is off.

lf not chained from a stisfied Sarch HA, defective
bit must be on.

Note 7: lf file mask is violated, et Command Reject.
Must be chained from Write R0; Write Count,
Key, and Data; Erase; a successful Search lD
Equal; or Search Key Equat command. After
last Count, Key, and Data command on a tack,
vwite (h tu index.
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Command
Code

Function Data Compared
Single
Track

Mul t i -
track

Search Key Equal
(See Note 'l )

29 A9
Locates a key area selected bY

the system.

The key area bytes from the selected

drive and track with data from the

system.

Search lD Equal 3 1 B 1
Locates a count area selected
by the system.

Five bytes (CCHHR) of the next count

area from the selected drive and track

with CCHHR from the system.

Search Home

Address Equal
39 B9

Locates a home address area
selected by the system.

Four bytes (CCHH) of home address

area from the selected drive and track

with CCHH from the system.

Search Key High
(See Note 2)

49 c9 Locates a key area selected bY

the system.

The key area bytes from the selected

drive and track with data from the

system.

Search lD High
(See Note 3)

5 1 D1
Locates a count area selected
by the system.

Five bytes (CCHHR) of the next count

area from the selected drive and track

with CCHHR from the system.

Search Key
Equal  or  High
(See Note 4)

69 E9
Locates a key area selected bY

the system.

The key area bytes from the selected

drive and track with the key area from

the system.

Search lD Equal
or  High
(See Note 5)

7'l F'l
Locates a count area selected

by the system.

Five bytes (CCHHR) of the next count

area from the selected drive and track

with CCHHR from the system.

SEARCH COMMANDS

Note | : The key area compared is the key area of the Note 3: Locates any tD f rom the track that is higher

n e x t r e c o r d ( e x c t u d i n g B 0 ) , u n l e s s c h a i n e d f r o m t h a n t h e l D f r o m t h e s Y s t e m .
a Read Count or Search lD commmd. lf Nolr- 4: Same as Search Key Equal except the key area

chained from a Count operation, dte key area bcated is equal to or higher than the key area

searched is in the sme record. from the sYstem.

Note 2: Same as Search Key Egual except the key area Note 5: Locates the lD from the track iltat is equal to or

is located in any key area on the track that is hidter than the lD from the system.
higher than the key area from the system.
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SENSE DATA

The status and condition of the 3340/33441is reported
inJhe sense bytes. There are 24 bytes and seven
different formats, G-6. Four formats, l, 4, 5, and 6
describe the disk storage condition. The remaining
three formats, 0, 2, and 3 are associated with the
ltoragg control. Only the formats dealing rvith rhe
3-340/3344 are explained in this publicatior:r. Refer to
the ISC and 3830-2 reference manuals for lformats 0,
2,3, and a detailed description of Unit Status.
Some sense byte formats may vary for the clifferent
attachment methods. Therefore, ine SlqO/n44 user
should also order companion manuals in order to have
a complete set of sense byte information. l.he follow_
ing manuals are recommended for System/l}70 Models
l15,125, and 135 users:
o IBM System/37| Model II5 Functional

Characteristics, Order No. GA33_l 5 10.
o IBM System/37| Model 125 Functional

C haracteristics, Order No. GA33_ I 506.
o IBM System/37| Modet 135 Functional

C haracteristics, Order No. GA33_3005.

Sense Byte Summary

In all the formats, the first eight bytes, 0-7, give
high-level information conceiningstatus and condi_
tion. Sense byte 7 identifies the format in which the
remaining bytes, 8 through 24, are arrayed:

r  B i ts  0 3 = The furrnat  array of  bytes g*24

0 1 2 3 Format

0

0

0

0

0

1

1

1

0

0

0

1

1

0

1

0

1

4

5

b

7 r Bits 4-,7 = Define a messaqe

Byte

Each-of the formats 1, 4, 5, and 6 (including the
possible messages) is summarized in the charts on the
following pages.

4 5 6 7 Message

0

I

0

1

0

1

0

1

0

F
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3340/3344 SENSE BYTE 0 throush 7 SUMMARY

Bit  0 1 2 3 4 5 6 7
--t

- -l

Byte 0 C o m m a n d
Reject

ln ter-
vent ion Re-
qu i red

Channe l
Bus  Ou t
Par i ty

Equ ipmen t
Check

Data  Check Overrun Track j  Seek
Cond i t i on  lCheck
Check I

Byte 1 Permanent
Error*

Inva l id
Track
Format

End o f
Cy l inder

Not Used No Record
Found

F i l e
Protected

Wri te iOperat ion
Inh ib i t ed  l l ncomp le te

l (See 
Bvte

Byte 2 R P S
Present

Correc tab le
Data Error

Not  Used Env i ron-
menta l
Data Pre-
sent

3344
Dr ive Data Storase T.ype 

i-r-]-- l
3 s M B  |  , o * ,  

I
Data r\4o- | oata,r" | 

*?l#'n
o u r e  I  o u t e,;;;: | ", rio I f."ifi?

I  
' 0 1 0 '  

I
Byte 3

Restar t
Restar t  command (prov ided on lv  when by te  1 ,  b i t  7  i s  on)

' 0 6 '  :  R e a d  o o e r a t i o n ;  ' 0 5 '  :  W r i t e  o p e r a t i o n

Byte 4
3340
Dr ive
ldent i f  icat iorr

Drive A Dr ive B Dr ive  C Drive D Dr ive  E Dr ive  F Dr ive  G Dr ive  H

Byte 4
3344
Dr ive
ldent i f  i ca t ion

Contro l ler  Address Bi ts

z 1

Not  Used Not  Used Not  Used Phvs ica l  Dr ive  Address

B i t 4  |  a i t z  i  B i t l
_ t _ _ l _

Byte 5**
Cyl inder
Address

Low-order  Log ica l  Cy l inder  Address

1 2 8 1 6 4 | 3 2 I r o I 8 I 4 I 2 | I

Byte 6*t
Cyl inder  / 'T ' rack

Address

Not  Used High-order  Log ica l  Cy l inder  Address

5 1 2 1 2 5 6 1 2 0 4 8 * * *

Log ica l  Head Address

8 + 2

Byte 7
Format/
Message

Format Message Code

*Set  by  Er ror  Recovery  Procedures .
* * l f  seek  check  ac t ive  (by te  0 ,  b i t  7 ) ,  by tes  5  and 6  conta in  the  las t  seek
***CE < ;y l inders  pos ted  as  2800 th rough 2804 wh ich  resu l ts  in  b i ts  1  and 3

These are  added together  to  equa l  the  number  o f  the  CE cy l inder .

a rgument  (address)  i ssued to  the  dev ice .
be ing  se t ,  p lus  the  add i t iona l  b i ts  in  by te  5 .

Scnse  Da ta  35
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3340 FORMAT 1 SENSIT BYTE SUMMARY

,B; i ; t  
__-- - -F;n l ro t ter  

iDevic , r  io , iu"  
- -Tnead 

lonr in"  io t  lar .u  lseet  compt l

l3:l::^ icheck IIJ::l:'"" lctreck lyJr: I iAttention i ]3::n3":::'l
lstatus I lcrrect< ! jorect I I I lPadcompr I
i - - - . . - . - _ - r _ - - . - ' - _ _ | _ _ - . ' - . T - - t
lByte 9 IDM JSector lMotor at lAir /Belt  lyvr i tg lFixed Head lDara Mo- lData Mo- |
lChecks l loaded lCompare lSpeed lSwitch lEnable lData N/ lo- lOule ldule i
lS ta t t rs  lSwi tch  lCheck  lSwi tch  l la tched I  ldu le  lS ize  2  lS ize  1  I

I t , . . ^ r ^ r  I  l ,  - - - , , - - '  |  |  l n , - -  
"  

1  r n  r r , -  I  o r  r r '  I

lChecks l loaded lCompare lSpeed lSwi tch lEnable lData N/ lo-  ldu le jdule i
lStat t rs  lSwi tch lCheck lSwi tch l la tched I  ldu le lS ize 2 lS ize 1 I

La rched  i  l l a t ched  I  I  lS i ze  +  l -  zo  r vu  -35  Mb  IL _ + __+__ r____-,_,_f_ l_ _ +___-__ l _____+____-
iByte 10 IDM Size lData joata loata lCheck lovt Seo. lBias lodd I
IDM Sequc 'nce  lCheck  lModu le  lModu le  lModu le  l la tch  lCheck  lD isab le  lPhys ica l  I
l!,:t-.1 -- -- t ---- -L*qt i.*:l I --]Latch 1 1 - -[g'"13-1--ft*r"-l---1l* 1i_ ___ __ ___1______, --+ f______ __j + __ _t __ ___ +
layt" r 1 lorive lor E;,.--]DM IDM 

-F 
B"[--p;;s;-lvro,o'

l load Swi tch lStar t  lPreserr t  jLocked lUnloaded l loaded lSwi tch lHome lSpeed
ll'l'"1 _ _ F_YII_ _ l_s*'rl l9ryr{ llyr9t _lswrtch _i___ | lsw tcrr
Fr*it- 

----J*..,,r'o'" 
lcapabte/ [r*" 

__*--1,".* -lR;;d^r/..*la;";.r tnr,* 
iwn,u

l---r 
_-l

i L c r ( w r r T  l L o r u r r a  l L o L U r r  |  |  |  i-.---_-,..---+ +______ ,_+ I -- -! __ ---+ I
Drive loru lcouer lorr l  lo l t  lRir /aett  lcarr iage lMotor at I

lBvte 15* i
i r l l ^ i .^ i ,  . r . ,u^""  I  Contro l  In ter face Tag Bus (at  t ime error  was detected) .

I  (Va l i d  on l y  f o r  message  codes  1 ,  3 ,  5 ,  6 ,  7 ,  8 ,  and  9 " )
lTag Bus i

ler* i6 
-Jn.""*--lo;h;;alil;oir 

F'.* 
- 

la;;--[-"-* 
-[c".*r

iAccess iTrnre Out  lCheck lTrack ChecklCrossing l la tch lMode Latch l la tch

jeyte tZ jv tut t ip te jCapable/  lwr , t "  j rnoer  lRead/Wri te lContro l  iwr i te  lwrr te
lRead /Wri te ]Head lEnabl , :  lOverrun lCheck lWr i te lCheck lTransi t ion jCurrent
jSaf  ety  lSelect  lCheck I  ]  l ln ter lock ]  iCheck lDur insI  l chee i____ l_  I  _  _L  ]gg l_ l__r_  l ry : t t l_
lByte 13* ]  Contr r f , l  In ter face Bus Out  I  e  xpected Drrve Status

lContro l  l r ter face I  ( for  messaqe code C).  i  Data val id  for  message codes
lBus  Ou t  I  I  1 ,  3 ,  5 ,  6 ,  7 ,  8 ,  and  9 .
t l

lPyt :  l l l  .  ,  i  aontrot  In ter face Bus ln (at  t ime error  was detected) .
iLonl ro l  l r r ler race I  (Val id  only  for  message codes 1,  3,  5,  6,  7,  8,  and 9.)
iels ln I __
i B y t e  1 5 *  i  - ^ ^ + - ^ r  r - + ^ - { ^ ^ . -  T - ^  o . . ^  / ^ +  + i - ^  ^ . - ^ - . ^ , ^ ^  i ^ + ^ ^ + ^ - r \

s*';oir 1i'.*
Track Check lCrossing ch iMode La tch  i la tchjAccess

lStatus
f--- - -
lBvte 17
iContro l ler

l s t a t u s l u h e c k . i i l l l l i l

F*;; lFLo 
- 

lN;plo--IGRDES ]o.-- lw,*- 
-lvr"*;__-F- 

le-c 
-i

IContro l ler  lCheck l lnput  lCheck lCounter  lData lCheck lCheck iZero ]

[,hl:!: _+ ]!l::l: __ i_ _ __ l9lT- __lg"e!___L ,_ L_ lq"'"e'"'j l
i n y t e t s  I  I  i  |  |  i
i*::: l ::,,;:*" I 

Unusecl 
I 

unuseo I unuseo I unuseo I ..dec Error condition (bits 4 tl irouqh 7) lO, l i  lt  - - ------  -  -  - ; - - ----- ]_- +--+----+
iRw fe  19  lSp t  R / \A /  lRpqe rvpd  iReqen rcd  lRpqe r r rpd  I  l l  o  Ga i .  l - -  T f l " " d - f l " *  l
tv'_::a:: _:" "'- _f____ _- _ ]__ ,a;;".""" *;;"*" l
iBy te  19  lSe t  R /W lRese rved  lRese rved  lRese rved  I  l Lo  Ga in  1  lF i xe
l s t a t r s l o n l l l l l E r r o r l i F e a t u r e i
I  l 1 . : "Bu , " J ) l  I  |  _ i _____ i  ___ i_  1_____ jI  - - - - - - - - -  -  t  - - - - - -  -  

T  i
lBv te  20  lCont ro l  lCont ro l  lDr ive  jDev ice  lCont ro l  l l  Wrr te  lDevrce  lDev tc t :  i
i tn ie r+ace l ln tu r fu" *  l ln te r face  Ise lec t ion  iBus  In  l ln te r face  lFa i l r re  lBus  ou t  l r .g  i

ev ice  ]D ev ic t - -  |
u s  O u t  , T a g  I n
a r r t y  C h e c k l P a r r t y  v

' I

_ t:l'::l i

- t - ^  I  ' T ' ' - - ' -

l Lo  Ga in  I  l F i xed  Hear
lError  I  iFeaturer l i- --- --+ ---+ - +

r --,----L.1..-'
r l i

____l.,rllyr!lg*-co_1_" _ _ l
*  These l )y tes  a re  a lso  va l r r l  fo r  message code 2  when by te  18  equa ls  1 ,  3 ,  5 ,  6 ,  o r  E .
Note: A, B. C, and D ref er to bytes; on the f ot lowing page.
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R c v i s c t l  ! l a l  1 6 .  l ( r ? ( r
L l v  l N L :  ( ; N l ( '  ( ! J l t i

A  t t  b u s y  ( b i t  1 3  o n ) ,  S e a r c h  S e c t o i - i s  i n  p r o g r e s s .  l f  s e t  r e a d / w r i t e  i s  o n  ( b y t e  1 9 ,  b r t  0  :  1 ) ,  b y t e  8  i s :

l l o  i  
-  -  1 2  

l :  
' , 0  ' - - - 5  ' u  - i ,

l j C o n t r o l l e r  j D r i v e  l n t e r '  l D r r v e  C t r e c k  l R e a t i / W r i t e  l O n  L i ' r "  i l W r i t e  S e n s e  l l n d e x  M a r k  l A t ; t r v e  i
l  lcnecl  i f  ace cf reck i  io ' ,u" i< i  ,  I  iT l , r , : r

B Wrt f r  seek c;heck on (byte 0,  b i t  7) ,  bytes 13 and 14 indicate:

lC  t f  see t  check  is  on  {by te  O b i t  7 )  and fo rmat  1  rnessage A,  then by tes  20  and 2 l  ind ica te

l o  i ' '  
- i , - -  

I '  E -  l o
l - 1 1 - l " l i

I

Present  Segk  Address
' ) ' )  |  1 4

i 0
i

I

L o g r c a l  H e a d  A d d r e s s

l q i z i
l .

I
i

1

l i  C t  l U n u s c r i  i J  i R e D e t , t ' v e  c o r n m a r i c  o v e r r u n s  o r l  G  i  o p e r i r t r o r r s .
| lr ' - T

|  1  j i t ' i o  fag  va l ro  on  read/wr i te  opera t ion .  I  I  lL3usy  rn rssrnq  a f te r  seek  s ta f t  i ssued.

I  r  r  i - -
| . j N o n < - l r n r a i t l r c } r e c k e n r j o n r e a d / W r | t e o r E C U1 t  , A

i  I  operal  rurrs  
I

r '  '  I

I  i  3  I  No response l ' ronr  drrve on contro l  operat ion.  I  A Urrr - rsed

D Mi , :noprogr i i rn  e f ro r  messages tsense r ry re  18 ,  t r r ts  4  t r r ro i r3 i i  7 ) .

l r

4 j1 - i r r re  ou t  wa i t i r rg  f  o r  index  or  ac t rvL j  L r lck r  C  U n u s e c i

1  
- -  I

b  :L( ; ( .  l , i r ru ' ,u . r ,e  . ; r rec i< 
I  

t l  
_ . t - . t1r t .s t :d

t l

6 iV lu l t r r . , le  ( ) r  no  conr , ru l le r  se le i : te ,J .  I  I  rUnuser l .
l -

7  i P r e s r l e c t i o r r  c h e c k .  I  f  A t t e n t r o r r  c h e c k .
L . .

S c t t s r '  |  ) l r l l



l )agc ol ( i . , \ ,1,6- |  (r  I  9-.1
l(cviserl  ' rvl I lv 2(r.  I97(r
Uv 

- [  
N  L :  ( ;N26-0321t

3344 FORMAT I SENSE BYTE ISUMMARY

Latched

arget
e locr tv

oTor aI

o to r  a t

u r rent
ontro l  lWr i te lwr i te

Exoected  Dr ive  Sta tus
Data  va l id  fo r  message codes

1 .  3 ,  5 .  6 .  7 .  8 .  a n d  9 .

H D A
Sequence
Latch 4

T r a n s i t i o n

n te  Data ECC Hdwe

4-tld i t ion  Ib i ts

U n u s e d

lDev i c ,a  lD r i ve  lRead  lOn l i ne  IHDA l l
l ln ter f  ace lCheck lWr i te I  lAt tent ion I
l c h e c k .  l l c h e c k l l l

1s"",". fv"n"'.r ln" s*i."r' ffi 
-|F"=d 

F1"Jl
lCompare lSpeed l latched lEnable lH DA l t
lCheck. lSwitch I  I  l tnstatted I
l l l a t c h e d l l l l-IH-DA --|HDA -]nDA --|HDA 

s"+-f"n* I
lSequence lSequence lSequence lCheck lH DA I
lLatch 4 l la tch 2 lLatcrr  t  lLatcn lRecycte ]

t,"d 
-li;*s-- --li'..k -m-]i

lBand ]Veloci ty lCrossing I  lSwitch I
l P a t t e r n l l l l l

l-. r,t,r" l-ffi o"H. 
---Fc""i," -]i

lEnabl,e louetrrn lcnect l l  wr i te lcrrect< I
l c h e c k ,  

l l l c h e c k i l ,L_ __,-L ___1, _ __ l_L L
Cont ro l  In te r face  Bus  Out  I  Expec ted  D

( for messase code C). 
|  "" t" , : i ' t : : :  ;-_--*-. 

**" ;;;;" 
",,", 

-.*",*"*

_ ___*_Y1onrv 
for message codes 1' 3' 5' 6' 7' 8'111i

Cont ro l  In te r face  Tag Bus (a t  t ime er ro r  was  de tec ted)
( V a l i d  o n l y  f o r  m e s s a g e  c o d e s  1 ,  3 ,  5 ,  6 ,  7 ,  8 ,  a n d  9 . )

_"To**n.", 
ls*'"-[n"*- ls** 

-|L,n"* 
l,

lCheck: lOtt  
rract lvooe Latcn lLatcrr  lvooe 

t-atcr '  
l t- 1  _ - - l - - - - l - -  I -  f  f

lrtr" eLo 
-lsER;f 

G.p C*I[w'* Data ]Monitor lr
_l'*,, __ lcnecr pheck lcheck l9lg9* I-l*,*" 

l;* [",* 
--T--

I  i  |  |  
codedEr ro rcon

t t t l-fu"d-lu"r*d 
lu'**d TH"uo--]u""*d I

r

r k

lBvt.8 
fcont, .ot te '

]Dr ive  ]Check
Status ItBy..9 1-- 

-

Checks  i
Status i
l i
[*r." , o I
lH  DA  Sequence  I
lContro l  i
jBy te  11  lD r r ve
l l -oad Swi tch lStar t
ls tatus lSwi tch
,tr.;1t l ivrrrripr"
' f l ead  /Wr r te  l ch ip
lSafety lSelect  Chk
t l

l -
iBy te  13*  |rCon t ro l  l ' f ace  i
lBus  Ou t  I

lenr. iq" 
_-l-

r C o n t r o l  t ' f a c e  i
j B u s  I n  I
lByte 15'  

--  
I

Cont ro l  l ' face  
Ii r a g  t ' u s  I

f  
- - - - -  

1

iByte 16 lAccess
lAccess lT ime Out

lS ta tus  __  |
leyte t 7 lPLo
j C o n t r o l l e r  C h k s  l C h e c k

ev* 18 lunrr.o
]M i c rop rog ra rn  ]
lDetected Errors I

[r." is-- 
- - *-- 

1s", R7w
]Status ]On

l(see Bvte 8)

yte 20
r terTacLr

e c k s

t ro  I
I  n te r face
T a g  B u s

ar i ty  Chk

t r o l
nterf iace
us  Ctu t
a r i t y  C h k

Device
Bus  Ou t
Par i ty  Check

Dev ice
a g

Par i ty
heck

a i l u r e

ont ro l n  i t ia  I i ze
I nterface
B u s  I n
Par i t y  Chk

rre

l den t i t y  (one-o f -e igh t  code)

lP'
]r rlr
l ch

I
Phys ica l  Dr rve

i z l
iBytes 22 and 23 

l_ Fau l t  Symptom Code
*  T h e s e . b y t e s a r e a l s o v a l i d { o r m e s s a r ; e c o d e 2 w h e n b y t e 1 8 e q u a l s 1 , 3 , 5 , 6 , 7 , 8 , o r 9
Note :  A ,  B ,  C,  and D re f  e r  to  by te i -on  the  fo t low ing  page.

lByte 2x
i D e v i c e

- 18  -1340 / l l ; 1 "+  I { e l e l encc  N , l anua l



p r rCSS Set  read/wnte  tS  on  (by te  19 ,  b t t  0  :  1 ) ,  by te  8  i s

0
Cont ro l le r
Checks

1
Device Inter-
face Check

2
Dr ive  Check

a

Read /  Wr i te
Check

4
On L ine

5
l W r i t e
Sense

o

l n d e x  M a r k
7
Active
Track

t t y  I N L :  L r N l b - ( l - 1 l X

A t t  Uusv (b i t  6  on) ,  Search Sector tf

B With seek check on (byte 0,  b i t  7) ,  bytes 13 and 14 indicate:

1 4 c  l o

Previous SeekAddress (access posi t ion before present  seek.bytes  5  and 6)  Low Phys ica l  Cy l inder*

128 64 1 6

C l f  s e e k c h e c : k i s o n ( b y t e 0 , b i t 7 )  a n d F o r m a t l  m e s s a g e A , t h e n b y t e s 2 0  a n d 2 1  i n d i c a t e :

4832

128 64
Present  S

32
Address  ( low phys ica l  cy l inder ,address* )

1 6  I  8  |  q

H i g h  P h y s i c a l  C y l i n d e r *

512 256

D Microprogram error  messages (sense byte 18,  b i ts  4-7) .

* F o r f i x e d  h e a d  t r a c k s ,  b o t h  c y l i n d e r  5 1 2  a n d  c y l i n d e r  2 5 6  b i t s  a r e  e q u a l  t o  1 ,  a n d  t h e  c y l i n d e r  l o w  b i t  7  s h o u l d  b e
in te rpre ted  as  the  head '  64 '  b i t .  cv l inder  low b i ts  0  th rouoh 6  are  eoua l  to  0 .

H igh  Phys ica l  Cy l inder Phys ica l  T rack  Address

Phvsical  Track Address

0 Unused 8 Repet i t i ve  command over runs  on  G1 opera t ions .

1 No Tag va l id  on  read/wr i te  opera t ion . 9 Busy miss ing af ter  seek star t  is  issued

2 No nor rna l  o r  check  end on  read lwr i te  o r  ECC
ooera tNons. A l ncor rec t  d r ive  se lec ted .  Ac tua l  rece ived phys ica l

d r ive  lD  conta ined in  by te  14  (one-o f -e igh t  code) .

No response f  rom dr ive  on  cont ro l  ooera t ion . B Unused.

A Time out  wa i t ing  fo r  index  or  ac t i ve  t rack . (- Unused .

6 ECC hardware check. D Unused.

Mul t ip le  o r  no  cont ro l le r  se lec ted . E Unused.

7 Prese lec t ion  check . r At ten t ion  check  (unresetab le  in te r rup t ) .

Ser r se  Da t l r  39
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3310/3344 FORMAT MESSAGES (Sense Byte 7)

Message FORMAT 1 FORMAT 4
N u m b e r

No message H A  f  r e l d
data  check

FORMAT 5

Not  used

T r a n s m i t
ta rge l  e r ro r

Mrc rop rog ram
detec ted  er ro rs
(See by te  18)

I

I  Not  used
I

Cour r t  f  ie ld
data  check

Key f  ie ld
data  check

I  lUnexpected dr ive J No sync byte i  f
I  5  I  s tatus at  I  in  count  area I  I
I  l i n i t i a l  se lec t i on  I  |  |
- - 4 -_ -_ | -
I  ]T ransmi t  lNo  s rync  by te  I  I
I  6  l cy l rnde r  e r ro r  l i n  ke ry  a rea  i  i
I  - - - l ( s t r rng t * ' t "Tn l t )  ;  - -  

'  
-  j

t 
-- -i-*-n;. 

l*;;;*" 1 l

t r m i n g  e r r o r  l i n  H r \  a r e a
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SENSE BYTE FORMAT 4 SUMMARY

B i t o  1  2  3  4  5  6  7

C Y L I N D E R  A D D R E S S

CYL INDER ADDRESS

HEAD ADDRESS

HEAD ADDRESS

R E C O R D  N U M B E R

SECTOR NUMBER

FAULT SYMPTOM CODE

FAULT SYMPTOM CODE

Sense Data 4l



SENSE BYTE FORMAT 5 SUMMr{Ry

CYLINDER ADDRE:SS

C Y L I N D E R  A D D R E S S

HEAD ADDRESS

HEAD ADDRESS

R E C O R D  N U M B E R

RESTART D ISPLACEMENT

RESTART DISPLACEMENT

RESTART DISPLACE:MENT

ERROR DISPLACEMENT

ERROR PATTERN

ERROR PATTERN

ERROR PATTERN

*  Coun t  l den t i f i ca t i on
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SENSE BYTE FORMAT 6 SUMMARY

NUMBER OF  BYTES READ OR SEARCHED (Kev  and  Da ta  A reas  On l v )

NUMBER OF BYTES READ OR SEARCHED (Kev and Data  Areas  On lv )

NUMBER OF  BYTES READ OR SEARCHED (Kev  and  Da ta  A reas  On l v )

NUMBER OF  BYTES READ OR SEARCHED (Kev  and  Da ta  A reas  On l v l

NUMBER OF SEEK COMMANDS PROCESSED

NUMBER OF SEEK COMMANDS PROCESSED

CHANNEL  A  i f  bY te  18  b i t  0  i s  0

CHANNEL  C  i f  bY te  18  b i t  0  i s  1

DATA OVERRUNS
CHANNEL  A  i f  bv te  18  b i t  0  i s  0

CHANNEL  C  i f  bY te  18  b i t  0  i s  1

COMMAND OVERRUNS
CHANNEL  B  i f  by te  18  b i t  0  i s  0

CHANNEL  D  i f  bY te  18  b i t  O  i s  1

DATA OVERRUNS
CHANNEL  B  i f  by te  18  b i t  0  i s  0

CHANNEL  D  i f  bY te  18  b i t  0  i s  1

* Bvtes 18-23 Not device-dependent information.
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OPERATING INSTRUCTIONS

3340 OPERATOR PANEL

Ready Indicator

Lights when the data module is properly inserted and
ready for operation.

Start/Stop Switch
With the switch set to Start, the cover is locked, the
data module is loaded and tire treaOs are inoveO to
track 0, provided that:

l .  The dr ive power is  on.
2. The data module is in place.
3. The cover is closed and latched.

When the switch is set to Stop, the data module
unloads and the cover unlocks. fne Ouiu -oOute
cannot unload while the system is communicating withthe drive or with a pending Attention.

Read Only Indicator

Lights when the write function is inhibiterl after the
data module is loaded. Write is inhibited Uy enabling
the Read Only function on the data modud.

Cover Locked Indicator
Lights when the drive cover is locked.

Attention Pushbutton
By operating the attention pushbutton the drive begins
a Rezero operation:

l. Read/Wiite heads are moved to track 0.
2. DM (data module) Attention is signa,led to the

controller.
3. Drive is placed online and CE mode is reset

(after maintenance completion).

3344 OPERATOR PANEL

Ready Lamp

The Ready lamp tums on when the drive power is
on, the drive speed is up to normal, and the head
is on a track.

Start/Stop Switch

The drive Start/Stop switch starts and stops a drive.
wnen set to Start, the brake is released, the disks
start spinning, and t, e heads move to cylinder 0.
When set to Stop, thc heads l , r&ct, the brake
engages, and the disks stop. An electrical interlock
in the stop position prevents a stop if the drive is
ousv.

Attention Pushbutton

When pressed, the Attention pushbutton starts a
Rezero operation. Rezero moves the heads to track
zero, resets the address registers, and signals attention
to the controller.

R/W or Read Switch

When in the Read position, no write or erase operation
can be done. If set to R/W, all normal operations arepossible. If the switch position is changei during anoperation, the condition does not chanle until the
operation is completed

E @ @
@ r--l
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3340/3344 POWER PANEL

Machines Without String SwitchFeature Machines With String Switch Feature

E n a b l e  E n a b l e

^ 0 , 0
Drsab l r  f ) t sab l r r

Enable/Disable Switches

The Enable/Disable switches (A or B intertace) can

be used to dedicate the 3340-A2 and associated

drives to a single interface' Interlocking is provided'

Power On Switch

Operation of the Power On switch allows ac power to
be applied to the 3340 or 3344 provided subsystem
pow-i is present. The switch is bypassed by the
sequencing controls during a system power-up opera-
tion.

Power Off Switch

Operation of the Power Off switch removes ac power

from the 3340 or 3344 when system power is up'
During a system power-down operation, this switch is
bypasied ind power is removed by the sequencing
controls.

Note: Do not use Power On/Power Off switches to

load or unload the data module'

m
m
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DATA MODULE LOADING
1. Place the Start/Stop switch in the stopr position.
2. Open the top cover.

3. With the data module doorway facing the rear of
the drive, lower the data module into the drive
shroud recess until it is seated.

4. Close the top cover.

5. Place the Start/Stop switch in the start. position.
The Cover Locked indicator will light iindicating
the start of the load sequence.

6. The data module is automatically loaded. After
20 seconds, the Ready indicator will light to
show the drive is ready. This also forc,gs a pack
Change Device End Interrupt to the storage
control.

: Note: Correct data module loading a!.epends
on:
a. Proper data module alignment in the drive

shroud recess.
b. The 3340 top cover being fulty cktsed.
c. The 3348 Model 70F being used only on

drives having the fixed head feature. If
the Model 70F is loaded on a drive wiith_
out the fixed head feature, the Ready light
indicates ready, but the drive is not onliie
to the system. Intemention Required is set
in the sense information.

Fixed head drives can operate with any data
module.

7. If the data module fails to load, the Reardy
indicator does not light. press the drive Reset
switch. If nothing happens, place the Start/Stop
switch at Stop and press Reset again. Ilf the drive
does not respond, call for customer engineer
assistance.

DATA MODULE UNLOADING

l Place the Start/Stop switch in the stop position.
2. When the Cover Locked indicator turns off.

open the top cover.
3. Lift the data module from the drive.

Reset
Switch

MmE r-Er

Operator  Panel

Opening Cover
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READ ONLY FUNCTION

The Read Only function protects previously written
data. On the 3344 units a Read or R/W switch, used
for this purpose, is located on the operator panel. In
3340 units the means for protecting data is located on
the data module.

Enable Read Only Function

1. With the data module removed from the drive'
press down the IBM logo inset of the handle (A
and B).

2. Turn inset 180" and snap into place (C).

3. The data module may now be loaded in the
desired drive.

A Read/Write

Disable Read Only Function

1. With the data module removed from the drive,
return the IBM logo inset to its original position
reverse 180' (D).

2. The data module may now be loaded into the
desired drive.

Note: Do not attempt to enable or disable the

Read Only function while the data module rests in
the drive shroud recess.

C Read Only

D Actuate from Read Only to Read/Write
B Actuate from ReadAl/rite to Read Only

Operating Instructions 41



INDEX

A
AC on indicator 45
Access mechanism 2

motion t ime 16
Address

cyl inder 4l
f lag l0
head 4l
home 8 ,10
present  38 ,40
previous 38,40
se6k l6

Addressing, device l6
logical 6
mult iple l6
physical 6

Areas
count 8
data 8
key 8

Attention
check  38 ,40
pushbutton 44

B
Bus out parity 20
Busy 37
Byte

detection code I I
f lag l0
head 22
home address 10
skip displacement l0

C
Capacities

cyl inder and track 12,14
data  modu le  13 ,15

Cartridge (see data module) 6
Channel A 43
Channel C 43
Channel command word (CCW) l8
Channel commands

list ing
control 25
read 25
search 25
sense 25
write 25

summary
control 27,28
read 29,30
search 33
sense 26
write 31,32

Channel status word (CSW) l8
Characteristics I
Checks, error 37.39
Command reject 20
Configurations

DDA 4
r F A  ( 3 1 3 5 )  5
ISC or 383G2 5
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maximum 5
Control

integrated storage 4
33&-A2 2

Control commands
listing 25
summary 22

Correctable errors 20
Count area 8
Cover locked 44
Cylinders

alternates 6
cylinder boundary 20
number l0

D
Data area 8
Data check 20
Data length l0
Data module

data surface format 6
illustration 7

initialization 6
models 6
illustration 6
types 6

Data records 8
Data security and privacy l7
Data surface format 6
Data transfer rates l7
DC On indicator 45
DCB (detection code bytes) I I
DDA (direct disk attachment) 4
Defect skipping I
Delay, rotational 17
Detection code bytes (DCB) I I
Device release 28
Device reserve 28
Devices, storage control 3
Diagnostic load 28
Diagnostic sense 26
Diagnostic write 28
Direct Access storage I
Direct disk attachment (DDA) 4
Disk storage

configuration 4
features 3
modules I

Drive addressing
selection l6

E
End of cylinder 20
Environmental data present 20
Equipment check 20
Erase 3l
Error

condition table 20
correction function l8
recovery action l8

Error condition table 20
Errorcorrectionfunction l8
Error displacement 42
Error pattern 42



F
Fault symptom code 41
Features, 3340

fixed head 3
remote switch 3
rotational position sensing
string switch 3

Feature, 3344
string switch 3

File protected 20
File protection 17
Fixed head 3
Flag byte l0
Formats

record
count area 8
data area 8
key area 8

track 8
Function, read onlY 4?

G
Gap

G l  l 0
G2 l0
G 3  l 0
G 4  l l

H
Head selection time l6
Home address 8

I
IFA (integrated file attachment)
Index

even 6
odd 6

Indicator
cover locked 44
Power Off 45
Power On 45
read only 44
ready 44

Initialization, data module 6
Inpul./outPutoPerations 16
Integrated file attachment (IFA)

Inteerated storage control ( lSC)

lnteivention required 20
Inval id track 20
ISC (integrated storall control)

K
Key

area 8
channel commands 25
length (KL) I I

L
Length

data  1 l
k e y  l l

Loading, data module 46

4
4

M
Macro-orders 2
Message summarY 36
Module, Data I
Multitrackoperation 20

N
No operation 27
No record found 20
Number, cylinder l0

o
Operating instructions

data module loading 46
data module unloading 46
read only function 47
Yq/1344 operator Panel 44
33&/3344 power Panel 45

OperationincomPlete 20
Operator Panel

attentionPushbutton 44
cover locked 44
read only indicator 44
ready indicator 44
start/stoP switch 44

Overrun
command 43
data 43

P
Panel

3340/1344oPerator 44
33Q/3344Power 45
33N/3344 string switch 45

Physical address l6
Power off switch 45
Power on switch 45
Power panel

Power On indicator 45
Power Off indicator 45
enable/disableswitches 45
power off switch 45
power on switch 45

Preventivemaintenance I
Programming error 20

R
Read and reset buffered log 26

Read commands
listing 25
summary 29

Read count 29
Read count keY data 30
Read data 29
Read home address 30
Read initial Program load 29
Read key data 29
Read multiPle count keY data 30
Read onlY function

descriPtion l7
3340 r7
3344 17

disable 4?
enable 47

lndex 49



Read only indicator 44
Read record zero (R0) 29
Read sector 30
Read/write rates l7
Ready indicator 44
Recalibrate 2?
Record

data 8
equal- length 9
format 8
length l2
overflow [l
zero l0

Record number 42
Record overflow 8
Recovery action table 2I
Remote switch attachment
Restart CCW I l8
Restart CCW 2 l8
Restart displacement 42
Restore 27
Rotational delay

average l7
max imum 17

Rotational posit ion sensing
R,/W or Read switch 44

power off 45
power on 45
start/stop 44

System attachment I
System,/370, models 3
System/370, direct access for

T
Testl /O 26
Timing specif icat ions

access motion l6
head selection l6
rotat ional delay l7

Track
capacity 9
capacity formula 9
defective 20
descriptor record 8
format

descript ion 8
i l lustrat ion l0

Track descriptor record (R0)

U
Unit check l6
Unloading, data module 45

v
Verif icat ion, seek l7
Voice-coil 2

w
Write commands

list ing 25
summary 31

Write count, key, and data 32
Write data 31
Write home address (HA) 32
Write inhibit  20
Write key and data 31
Write record zero (R0) 3l
Write special count, key and data

Nurneric
3340/3344 disk storage

configuration I
models

3340-A2
3340-8 I
J340-82
t344-82
134+B2F I

operator panel 44
power panel 45

3344 disk storage I
3348 data module

capacit ies 6
models 6
i l lustrat ion 6

S
Search commands

list ing 25
summary 33

Search home address equal 33
Search ID equal 33
Search ID equal ,rr high 33
Search ID high 33
Search key equal 33
Search  key  equa l  o r  h igh  33
Search  key  h igh  33
Sector number 42
Seek address l6
Seek check 20
Seek cyl inder 27
Seek head 27
Seek veri f icat ion l7
Sense byte summary 34
Sense commands

list ing 25
summary 26

Sense data 34
Sense I/O 26
Servo system 2
Set file mask 27
Set sector 22
Skip displacement l0
Space count 27
Speed, access and data transfer l6
Start/stop switch 44
Storage control

IFA 4
ISC 4
3830-2 4

String switch
enable/disableswitches 45
feature 3

Summary, format I
3340 sense byte 37
3344 sense byte 39

Switches
enable/disable 45

3 t
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G426-1619 -4Reference Manual for

IBM 3340/3344 Disk Storage

. Does this publication meet your needs?

. Did you find the material:
Easy to read and understand?
Organized for convenienrL use?
Complete?
Well i l lustrated?
Well indexed?
Written for your technical level?
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your comments, accompanied by answers to the following questions, help us produce better publications for your use

ff /oui a"swet tb . q.rettion ,is "'no" or requires qualificati-ori, please explain in the space provided. All comments and
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As an introduction to the subject?
For advanced knowledge of the subject?
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D As a reference manual?
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